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A COMPLICATED STEEL DOME. 


Before the California earthquake and fire of 
1906 the Emporium building at San Francisco 
was surmounted by a large dome of structural 
stec| resting on the steel framework of the main 
building. During the conflagration this dome 
was so damaged as to make its reconstruction 
impossible, but the main steelwork of the build- 
ing was left in such condition that it could be 
used in rebuilding. The reconstruction of the 
building, therefore, included the repair of the 
main frame and design and construction of a 
new dome, the architectural features of which 
are such as to make the steel framing most in- 
tricate. Through the courtesy of Messrs. Lever- 
ing & Garrigues,* who held the contract for the 
fabrication and erection 
of the framework, we 


shop. Fig. 1 is a view of the entire steel dome 
set up on temporary concrete piers at Dunellen, 
the field connections being made with bolts. It 
was found that the workmanship was so exact 
that no readjustment was required and the dome 
was dismantled and shipped to San Francisco, 
where it has since been erected. 


SOME OF THE ENGINEERING PROBLEMS INVOLVED IN 
THE CONSTRUCTION OF A DEEP WATERWAY FROM 
THE GREAT LAKES TO THE GULF OF MEXICO.* 

By J. A. OCKERSON, M. Am. Soc. C. E.j 


The remarkable revival of interest in the development 
of waterways, and particularly the deep-water project 
from Lake Michigan to the Gulf of Mexico, by way of 
the Illinois and Mississippi rivers, opens up questions of 


are enabled here to pre- 
sent a view and drawing 


The general dimensions 

of the dome are as fol- 
lows: Diameter, 102 ft. 
6 ins.; height of dome 
proper, 51 ft. 9 ins.; 
height to top of lantern, 
67 ft.; diameter of lan- 
tern, 22 ft. 6 ins. 

The main frame con- 
sists of eight heavy lat- 
tice girder ribs resting at 
their base upon a circu- 
lar girder of the main 
building and framing at 
the top into a circular 
lattice girder, which in 
turn supports the lan- 
tern. Two intermediate 
horizontal circular lattice 
girders are framed into 
the main ribs of the dome 
and serve to brace the 
same and carry the in- 
termediate rafters which 
Start at the level of the 
top of the large arched 
Openings, of which there 


work. The project for improving the river provided for 
a navigable channel 7 ft. deep, the locks being 75 ft 
wide by 350 ft. long. 

When the Chicago Drainage Canal was authorized by 
the State of Illinois, the project for a 7-ft. waterway 
was practically abandoned and the state declared itself 
in favor of a waterway not less than 14 ft. in depth, to 
be constructed by the United States from Lockport to 
Lasalle, the locks to be constructed in such manner as 
to permit of future development to a greater capacity 
if required. 

In 1902 Congress provided for a Board of Engineers 
to determine the feasibility of constructing a 14-ft 
waterway from Lockport to Grafton on the Mississippl 
River, and called on the Mississippi River Commisvion 
to furnish like information for the Mississippi River 
from Grafton to St. Louis. Plans and estimate of costs 
were required by the act. 

In 1905 the reports were completed. The plan of the 
Board of Engineers proposes 
to canalize the river from 
Lockport to Utica, a distance 
of 63.5 miles, the fall being 
136 ft. Nine locks and five 
movable dams are proposed, 
the upper lock having a lift 
of about 40 ft. The lock 
dimensions prescribed are 80 
ft. wide and 600 ft. long, 
with a depth of 14 ft. over 
the miter sill. The upper 
end of the channel would 
connect with the Chicago 
drainage canal at Lockport. 

The Sanitary District has 
already constructed a navi 
gable canal with a depth of 22 
ft. and a length of 36 miles. 

The Board of Engineers 
were only required to con- 
sider the question of navi- 
gation; hence the develop- 
ment of water power in con- 
nection therewith was not dis- 
cussed. If the utilization of 
the water power that could 
be developed in connection 
with the improvement be- 
comes a part of the project, 
then different arrange- 
ment of the locks proposed 
will be desirable 

From Utica to Grafton, a 
distance of 229.5 miles, 


| 


is one between each pair 
of ribs. The main frame 
of these arched open- 
ings, which are 25.9 ft. in diameter, is com- 
posed of a 15 in. I-beam resting at the bottom 
upon the circular girder previously mentioned, 
and connected at the top to the lower of the 
intermediate horizontal circular girders bracing 
the ribs. The total weight is about 200 tons. 

The covering is of heavy glass held in place 
between the horizontal and vertical ribs of the 
dome by 2 x %-in. bars. 

As there is hardly a straight piece of steel in 
“ie whole framing the contractors, whose works 
ar at Dunellen, N. J., decided not to risk the 
‘ng of the pieces all the way to San Fran- 

without first testing the fit in their own 


FIG. 1. 


“552 West 284 St., New York City. 


DOME FOR EMPORIUM BUILDING, SAN FRANCISCO, SET UP IN YARDS OF 


LEVERING & GARRIGUES, DUNELLEN, N. J. 


vast importance not only to the people of the Mississippi 
Valley, but to the whole country. 

LAKE MICHIGAN TO THE MISSISSIPPI RIVER. 

A project for a waterway from Lake Michigan to the 
Mississippi River by the way of the Illinois River dates 
back to the earliest settlement of the country. 

The State of Illinois, with the aid of land grants voted 
by Congress, constructed the Illinois & Michigan Canal, 
which was opened to traffic in 1848. It begins 6 miles 
from the lake in the Chicago River and terminates at 
the head of navigation on the Illinois River at Lasalle, 
a distance of about 97 miles. Below Lasalle the Illinois 
River has been improved by locks and dams, beth the 
state and the United States having contributed to this 


*Condensed from a paper read before the Engineers’ 
Club of St. Louis, Feb. 5, 1908. 

+Member Commission, 1301 Ligget 
Building, St. Louis, 


the work proposed is to 
dredge a channel 200 ft. wide 
at the bottom, with a depth 
of not less than 14 ft. at 
low water. This involves the excavation of 27,867,060 
cu. yds. of earth and 40,989 cu. yds. of rock. The esti- 
mated cost of the projected improvement from Lockport 
to Grafton is $23,543,582. The estimated cost of the 
reach from Lockport to Utica averages $241,822 per 
mile; from Utica to Grafton, $35,676 per mile. 

The low-water slope from Utica té Grafton is about 
0.14 ft. per mile, or a total fall of only 33 ft. in 229 
miles. The low-water discharge of the river at Utica 
is about 500 cu. ft. per sec., and this amount would be 
wholly inadequate for a channel of the dimensions 
named. The constant volume of 10,000 cu. ft. per sec. 
drawn from Lake Michigan through the drainage canal 
will, however, provide ample flow for purposes of navi- 
gation, and will also permit the development of a large 
amount of power above Utica. The total power that can 
be developed is estimated at about 135,000 HP., assum- 
ing a flow of 10,000 cu. ft. per sec. from Lake Michigan. 
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The State of Illinois proposes to undertake the whole charge of the field investigations and development of water or low-water conditions in the two - 
improvement, including the water-power feature. When details under the direction of the committee. rarely co-incident, and hence there are freq . tig 
completed, the navigable channel will probably be The Missouri River is a disturbing element in the in slope, acceleration or decrease in veloc: a 
turned over to the United States without charge, the regimen of this reach of the Mississippi. The high- sequently rapid and frequent changes in cha 
chief stipulation being that the channel be perpetually The development of deep water in an open c! Sey 
maintained at the expense of the general government, ' “a¥> such conditions presented so many diffi: tes 
the state retaining control of the water power. "4 Spot et considerable doubt as to the ultimate sy, a 
MOUTH OF ILLINOIS RIVER TO ST. LOUIS. ges was finally 
From Grafton to the Merchants Bridge at St. Louis, ree 2 ya 
a distance of 38 miles along the Mississippi River, the as 4 wicket e, 
problem of improvement differs materially from that aap ype, located just below the Alton a 
of the Illinois River. The Mississippi River Commis- a Jo 220 of 14.5 ft. forms a pool which raises the joy 
sion was charged with the development of plans for 3 | face at Grafton about 8 ft. and in which 
the improvement of this | | PE can be maintaine: 
reach. The work was done £, Fx 3x erate amount 
by a committee of three, the | x So- The dam would | it 
writer being a member there- 500 ft. long, th: 
of. Mr. F. B. Maltby, a solid} 
member of this club, had A pported o: 
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FIG. 2. STEEL FRAMEWORK FOR LARGE DOME. 
(Fabricated by Levering & Garrigues, New York City.) 


Circular Girder 32 Floor in Place 


top of the sill to be 3.5 ft. below the low-water mark, 
or not far from the surface of the natural bed of the 
stream. Rows of sheet piling are provided to prevent 
scour beneath the dam. At high stages this dam wil! 
be dropped down and will present but slight obstru 
tion to the free flow of water, and at such tim: 
gation will follow the open river. 

From the east end of the dam to the Merchant» Bridg 
at St. Louis a canal is planned to follow along near the 
river, and the water surface level of the poo! abov: 
the dam will be carried down to the lower end of th 
canal, where a lock with a lift of 30 ft., 80 ft. wide 
and 600 ft. long permits of the passage of vessels from 
the canal level to the deep water of St. Louis !larbor 
That is to say, with the dam in operation during the 
low-water period, there will be slack water navigation 
14 ft. in depth from the mouth of the Illinoi 
the Merchants Bridge, a distance of about 38 » 
At the upper end of the canal, guide piers of 
are provided to make the entrance easy. A 
guard gates is also planned to regulate the 
water at flood stages. The gates, walls and 
ments are to be built to a height well above th highest 
known floods. The canal itself is 18 miles in ‘ength 
The bottom width is 160 ft., with side slopes of : on 2, 
a berm being left 5 ft. below the water surface ‘0 sup 
port a covering of riprap some 10 ft. in heigh: to pro 
tect the banks from wave wash. 

The canal is wholly in excavation, and ti» earth 
therefrom will form an impregnable levee ong its 
entire length, and when constructed will «' «tually 
eliminate all danger from floods in that vicin‘y, pro- 
vided similar protection is carried from its r end 
down stream. Thus a large proportion of th xpense 
involved in the thorough protection of the 
Bottoms from floods is provided for in this | 

The estimated cost of the work from the mow: of the 
Illinois River to St. Louis is $6,553,880, or abo « $172,- 
470 per mile. This ts a good round sum, bu! \nusual 
difficulties are involved, and little or no dow: exists 
as to the complete success of the project posed 
After all, the estimated cost per mile is mate: 'ly less 
than the cost of bank revetment alone on ('» lower 
river, 


navi 


River to 


yncrete 
pair of 
nflux of 
mbank- 


ericar 


Taken as 5 whole, the project of a 14-ft. water- 


a 


Y “4 Weds, x f 
N 
ENC 
Side “a 
Py 
| 
—. 
— 
} ff / nt \ 


from 
larbor. 
ng the 
gatior 
ver to 


yncrete 
air of 
flux of 
nbank- 
highest 
length 


i on 2 


sup 


to pro 


earth 
ng its 
etually 

pro- 
r end 
x pense 
ericar 
of the 
$172,- 
nusual 
exists 
posed 
ly less 
lower 
water- 


1908. 


M 


ENGINEERING 


NEWS. 


519 


kport to St. Louis can be successfully car- 
»lanned, or if commerce demands it, even 
can readily be secured. 

st. LOUIS TO CAIRO. 
ouis southward the deep-water problem is in 
, board of engineers who are actively en- 
investigations necessary to a clear under- 
all questions relating to the means of de- 
iitable channel 14 ft. in depth. 
from St. Louis to Cairo, a distance of 180 
ts greater difficulties in the development 
rerway than any portion of the route from 
the Gulf, and the best course to pursue has 
t fully determined. One serious feature is 
i slope, which averages about 0.6 ft. per 
water, and another is the influx of sediment 
souri River. 
ipse, desirable to have an open channel, free 
structing locks if practicable, as under such 
andit 1e eapacity of the waterway is practically 
‘t might be that this could be attained by 
shine ‘oe water back by submerged dams or other 
-orks, supplemented by dredging. 
The ¢ slope at low water is about 109 ft., and 
: 4 of deepening the channel involves the 
diminut or elimination of the slope in reaches of 
suitable igth dependent upon local conditions. Locks 
wnd dams at suitable intervals would accomplish this 
voaylt, pul there is no precedent for their use in a 
, heavily charged with sediment, which might 


stream 


have a tendency to fill up the pools in a very short 
Hime, Whether a combination of flushing and dredging 
an be vised to meet this difficulty is a question 
worthy of serious consideration, and it is quite prob- 
ible that a satisfactory solution can be reached. 

A canal parallel to the river could be constructed 


without any serious difficulty. Its capacity would, of 
vend on its size, and this must be determined 
vromise between cost and the demands which 
would probably be put upon it by traffic. While the 
movement of vessels in a canal would necessarily be 
slower than in an open channel, it would be free from 
the present difficulties encountered in upstream navi- 
gatfon 

It seems probable that a combination of the three 
types of construction suggested, applied to different 
sections of this reach, will prove to be the most eco- 
nomical and efficient solution. With the volume of 
water available at the lowest stages, augmented as it 
will be by the addition of 10,000 cu. ft. per sec. or 
more from the Great Lakes, there is little or no room 
to question the feasibility of developing and maintain- 
ing, by adequate means, a navigable channel not less 
than 14 ft. in depth. Whatever the project adopted 
may be, it will necessarily involve more or less bank 
protection and dredging. 

The project under which improvement work has been 
carried on in this reach provides for the development 
and maintenance of an 8-ft. channel at all stages ex- 
ept when the river is closed by ice. The construction 
work embraces bank revetment, contraction of channel 
by means of dikes and low-water dredging. All of this 
work has been successfully prosecuted for a number 
of years, so far as the appropriations would permit. 
\ thorough examination made during the low-water 
eason of 1907 showed a navigable channel 8 ft. in 
depth. 


course, d 


by a col 


CAIRO TO THE GULF OF MEXICO. 

From Cairo southward the problem of deep-water de- 
velopment changes again. Here the river enters the 
great alluvial basin and flood control becomes an es- 
sential feature of any plan of improvement. 

The low-water flow which at Utica is 500 cu. ft. per 
sec. omitting the lake contribution, and at St. Louis 
40,000, becomes at Cairo over 70,000 cu. ft. per sec. at 
low-water, and 1,600,000 cu. ft. per sec. at high water. 
The low-water slope from Cairo to Red River averages 
0.35 ft. per mile, or about one-half the average slope 
from St. Louis to Cairo. 

Under natural conditions, without improvement, a 
navigable depth of 14 ft. is available for six months or 
more each year, even in exceptional low-water years. 
The obstructing bars which would require deepening to 


14 ft. between Cairo and the mouth of the Red 
River, a distance of 765 miles. The 300 miles of river 
below the mouth of Red River has ample depth at all 
“easons of the year, even for ocean vessels. 

The improvement below Cairo is under the contro) of 
the Mi ppl River Commission. Under the present 
ponent ‘se work consists of the construction of levees 
‘or the control of floods, the maintenance of a channel 
Sot less than 9 ft. in depth at all stages except when 
closed by ice,’’ and the revetment of banks for the pur- 
pose of preventing cut-offs through narrow necks of 
land, the protection of important levees and the water 
fronts of cities. 

7 FLOOD CONTROL. 

he 


—, overs aa reach a length of about 1,450 miles. 
© sev rel states have had the largest share in the 
“r construction, The character of work re- 


cost of th 


quired is fixed by the plans and specifications prescribed 
by the Mississippi River Commission. 

The levee system is by no means complete, either 
in height or section, yet it affords a good measure of 
protection. This is shown by the fact that the flood 
of 1907, which has only been exceeded six tinfes in the 
past 40 years, and reached within 1.8 ft. of the highest 
recorded flood, was carried down for 975 miles without 
a single break in the levees. The development of the 
Alluvial Valley due to such protection has been little 
short of phenomenal. In a brief space of time the 
tangled wilderness has given place to fertile fields, and 
many thriving towns and villages have sprung up 

DREDGING FOR A NINE-FOOT CHANNEL. 


The dredging work required to maintain a 9-ft. chan- 
nel is almost entirely confined to the first 250 miles 
below Cairo. There are only about 40 bars or crossings 
in the entire reach from Cairo to Red River, which may 
develop shoals with less than 9 ft. thereon. They have 
never been known to be shallow at the same time, and 
it very rarely occurs that even one-half of them be- 
come obstructions to navigation in any single low-water 
season. The largest number of bars dredged in a 
season down to date is 17. During the last three years 
only’ five bars have required dredging each year, and 
but few of the bars show lack of depth at the same 
time. A crossing with deficient depth one year may 
have ample depth for several years in succession. As 
a general rule, shallow bars are looked for in a few 
well-defined localities each season. A very large per- 
centage of the 765 miles shows depths of 9 ft. or more 
at all stages, leaving a comparatively small amount 
with deficient depth which must be increased by artifi- 
cial means. Furthermore, the duration of the low- 
water period, when the depth may be deficient, does not 
exceed five months in the year as a maximum, and 
is more often covered by a period of three months. 

Under the project cited, little difficulty has been ex- 
perienced during the past six years in maintaining a 
9-ft. channel by means of dredging. The Mississippt 
River Commission has nine available dredges, but only 
five of these have been needed during the low-water 
seasons of the past five years. The work required to 
maintain a channel varies greatly with different seasons 
but it does not depend wholly on the variations of stage. 
The vertical oscillations of the bed of the river itself 
conform in a great measure to the changes in stage. A 
channel 10 ft. deep at a 10-ft. stage may still have 6 ft. 
or more in depth after a fall of 8 ft., or there may be 
even a less depth at a higher stage. 

It will be seen, therefore, that the problem of main- 
taining a deep channe] in a silt-bearing stream is some- 
what complicated, in that it is impracticable to deter- 
mine beforehand how much work will be required in 
any low-water season. 


EXPERIMENTAL DREDGING FOR A DEEP WATER- 
WAY. 

The Mississippi River Commission has had_ three 
dredges at different crossings during the past low-water 
season, testing the practicability of developing and 
maintaining depths of 14 ft. or more by means of dredg- 
ing. So far as the experiments have gone, the indi- 
cations are decidedly favorable. Channels of such depth 
have been developed and maintained without difficulty. 
» The dredging for channels 14 ft. in depth was done 
at Linda, 82 miles below Cairo; Island 35, 192 miles 
below Cairo; and Corona, 204 miles below Cairo, and the 
following results were obtained: 

Linda was dredged three times following changes in 
stage, and a 16-ft. channel was developed and main- 
tained. 

Island 35 crossing was dredged four times, giving a 
channel depth of 17 ft. 

At Corona the dredge cuts were from 7 to 12 ft. in 
depth and ahannel depths of 16 ft. were secured. 

It is proper to say, however, that fhe low-water con- 
ditions during the season were not such as to require 
a great amount of dredging, as the river was somewhat 
above the normal summer stage. 

NORMAL CHANNEL CONDITIONS. 

There is not a foot of the entire length of the river 
from Cairo to the Gulf of Mexico which has not depths 
of 14 ft. or more at all stages in some portion of the 
cross-section. That is to say, the pools overlap one 
another and are separated by the obstructing bars or 
crossing. 

Just what depth may be found on any crossing at low 
water can only be determined by actual soundings at 
low-water stage. It must be apparent, owing to the 
shifting character of the river bed, that soundings taken 
at higher stages and reduced to low water would be 
greatly misleading and of no value in deducing low-water 
depths. 

Surveys were made during the low-water season from 
Cairo to Corona, 203 miles, in 1902; from Corona to 
Arkansas River, 198 miles, in 1904; from Arkansas 
River to Vicksburg, 198 miles, in 1894; and from Vicks- 
burg to Red River, 165 miles, in 1895. A careful exam- 
ination of the results of these surveys, covering 765 
miles of the river, shows that there were 9 crossings in 


the first-named reach, with depths less than 14 ft.; 6 
crossings in the second reach; 10 crossings in the third 
reach; and 4 crossings in the fourth reach; or a total 
of 28 crossings, with an aggregate length of 43,200 ft., 
or a little over S miles and about one per cent. of the 
total distance. Had the surveys of the two first-named 
reaches been made during the extreme low-water sea 
sons of 1894 and 1895 when the other two reaches were 
surveyed, there is little doubt that a greater number of 
deficient crossings would have been found 

An investigation made in connection with dredging 
during the lowest water of the season of 19M showed 
33 crossings with depths less than 14 ft. between Cairo 
and mouth of Arkansas River This number would be 
excessive, if anything, as no special effort was made 
to follow the line of deepest water. 

The lowest stages so far recorded occurred during the 
years 1894 and 1895 and the low-stage conditions were 
prolonged. The 14 crossings, showing less than 14 ft 
in depth between the mouth of the Arkansas River and 
Red River, may, therefore, be regarded as representing 
extreme low-stage conditions. It may be said further 
that only four crossings between Vicksburg and the 
iulf of Mexico, a distance of 470 miles, showed depths 
less than 20 ft. 

In view of the foregoing facts, it does not seem prob 
able that the total number of crossings or bars below 
Cairo with channel depths less than 14 ft. will ever ex 
ceed 45 in number in any one year. Assuming an av 
erage length of a mile each, which is undoubtedly ex 
cessive, the aggregate length would be about 4.2 per 
cent. of the total distance. So the elimination of these 
bars by means of regulation works and dredging cannot 
be regarded as an exceptionally formidable task 

There has been a good deal of speculation as to the 
effect of dredging through a bar in lowering the pool 
above. If this actually occurred to an appreciable ex- 
tent in a succession of bars and pools, it might become 
serious. The most careful measurements, however, fail 
to disclose any such results. 

Little or no enlargement of the cross-section of the 
stream occurs, as the overlapping portions of the pool 
sections are largely eliminated by connecting them with 
a dredged channel. 


BANK BROSION AND ITS PREVENTION. 


By far the greatest source of supply which contrib 
utes to the development of sand bars in the lower Mis- 
sissippi River is the erosion or caving of the banks. 
The volume of solid material per annum from this 
source amounts to an average of 9% acres 66 ft. deep 
for each mile of river between Cairo and Donaldson 
ville, a distance of 885 miles, or over a million cu. yds. 
for each mile of river, a quantity quite sufficient to ac- 
count for all of the sand bars; and it is hardly fair to 
charge the Missouri River with furnishing all or even 
a very large percentage of the material that contributes 
to the obstructions to navigation between the 
of the Ohio and the Gulf. 

In the reach below Cairo the development of a deep 
channel will necessarily include the fixing of the badly 
eaving banks, and this will doubtless prove to be the 
largest item of expense. The work of the Mississippi River 
Commission, extending through a number of years of 
experimental work, has developed a type of revetment 
which is found to be equal to the task of holding caving 
banks even in the most difficult bends of the river. 

The problem presented ts by no means an easy one 
The banks often extend 40 ft. or more above low water, 
while the thalweg of the river bed lies 60 ft. below the 
same. Thus we have a saturated bank about 100 ft. 
high resting on a base of silt which is readily moved by 
the rapid current. Comparatively slight obstructions to 
the current cause whirls and eddies which are destruc 
tive in their effect, sometimes undermining the revet- 
ment, unless it is carried well out Into the stream. 

Experience developed the necessity of wide mattresses, 
300 ft. in width in some cases, instead of 100 ft. as used 
in the earlier work. It also proved that spur dikes at 
intervals of 450 ft. cannot be relied upon to hold the 
banks without continuous revetment between. To be 
effective the interval must be so small! that their use is 
no longer regarded as advantageous or economical. 

The standard revetment as now used consists of a 
mattress of willows heavily weighted with stone, cov- 
ering the bank from near the low-water line down. 
The upper bank is graded to a slope of 1 on 3 by means 
of hydraulic graders, and is then paved with stones laid 
upon a layer of spalls. 

This type of revetment can be relied upon to hold the 
banks in the most difficult situations. M is manifestly 
not permanent in the sense that it will need no care 
after it is put in. Like most engineering or other 
structures, revetment must have constant care, but if 
properly placed in the first instance the cost of main- 
tenance will not be excessive. 

In New Orleans harbor the length of revetment is over 
five miles, some of which has been in place more than 
20 years, yet there has been nothing expended in re- 
pairs and maintenance direct, other than that charge- 
able to plant and administration. This revetment con- 
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sists of spur dikes at intervals of about 450 ft., with 
standard revetment between. 

The total length of revetment in place below Cairo to 
date is 39.6 miles. The repairs and maintenance, includ- 
ing all charges, varies in different localities, from less 
than 1% to about 5% of first cost. The latter figure may be 
regarded as quite excessive and will no doubt be largely 
reduced by the present methods of construction. Efforts 
are now being made looking to the development of 
longer field seasons whereby the plant can be used for 
a longer period each year, the result of which would be 
a material reduction of cost. Heretofore the field op- 
erations have been confined to the low-water season of 
three to five months. 


The experience gained in this work is a most valuable 
asset, but it has been at the expense of much time as 
well as money, and the element of time is the more im- 
portant of the two. Before a work can be looked upon 
with any degree of confidence it must pass through all 
the cycles incident to changes of stage, which neces- 
sarily requires many years, and this test cannot be 
hastened by any known means. But with the experi- 
ence acquired by many trials, supplemented by careful, 
systematic observations, we can now proceed with confi- 
dence in our work, feeling sure that it will meet the 
requirements in a satisfactory way. 


CHARACTER OF WORKS REQUIRED. 


There will be no great difference of opinion among 
those who are familiar with the conditions as to the 
general plan to be followed in the development of a 
deep waterway below Cairo. The essential features must 
be, a combination of flood control by means of levees, 
bank protection, dredging and a limited amount of con- 
traction work where the channel width is excessive. 
The proper use of such works will develop a deep-water 
channel at all stages of river throughout the lower two- 
thirds of the proposed ‘‘Lakes to the Gulf’’ waterway. 
In this reach the physical conditions are thoroughly 
understood, the means to be used have long since passed 
beyond the experimental stage and a fair estimate of 
the cost of a channel of such depth as may be required 
can be made from the data now in the possession of the 
Mississippi River Commission. 

It would, therefore, seem to be good policy to begin 
systematic work on this reach at once, looking to the 
development of such depth of water as may be deemed 
necessary to meet the future demands of commerce. 
The organization is ready, a large portion of the plant 
needed is on the ground and it is only necessary to de- 
cide as to the limiting depth, when the work could 
proceed systematically on the lower thousand miles of 
the waterway pending the results of the elaborate in- 
vestigations required for the 180 miles between St. 
Louis and Cairo. 

Since the unanimous declaration of the Illinois legis- 
lature in favor of a bond issue for the construction of 
a deep waterway to the Mississippi River at Grafton, 
329 miles from Lake Michigan, and the fact that good 
results are practically assured for the lower 1,070 miles 
below Cairo, it does not seem at all probable that such 
formidable obstacles to the proposed improvement be- 
tween St. Louis and Cairo, 180 miles, will be met with 
as to seriously menace the practicability of the entire 
project. 

The work required from Grafton to St. Louis with 
estimated cost has also been definitely determined. So, 
out of a total distance of 1,625 miles from Lake Mich- 
igan to the Gulf of Mexico, there are only 180 miles 
concerning which there is much doubt as to the best 
methods of securing the depth desired, and even in this 
limited reach there can be no reasonable doubt as to the 
possibility of securing such depth as may be required. 

The opening of the Panama Canal should see the 
work on the deep waterway well on toward completion, 
and it would seem to be wise to begin work at once, 
since the proper line of procedure for more than two- 
thirds of the entire work is already quite clearly de- 
fined. 

AMPLE TERMINAL FACILITIES ESSENTIAL. 

The easy and expeditious transfer of freight at the 
great shipping centers is quite important. The lack of 
facilifies therefor has been attributed to the difficulty of 
installing suitable terminals on account of the oscilla- 
tions of stage in the river. The extreme range of stage 
recorded at St. Louis is 44 ft.; Cairo, 53 ft.; Memphis, 
43 ft.; Vicksburg, 59 ft.; Natchez, 51 ft.; New Orleans, 
21 ft. 

While these conditions complicate the problem some- 
what, there are no great difficulties in the way of de- 
signing and constructing fireproof warehouses along the 
river fronts which would greatly simplify the loading 
and unloading of boats and barges and provide for the 
interchange of traffic with the railways direct without 
the usual drayage. 

Some years ago the writer suggested the construction 
of a series of warehouses along the river front at St. 
Louis, beginning at the Bads Bridge and extending 
downstream as far as necessary to accommodate the 
traffic, the warehouses to have several floors for the 
convenience of the water traffic, the surface and elevated 


roads, and goods that came by wagon, all to be pro- 
vided with suitable elevators, which could shift loaded 
trucks from one floor to another, where they could be 
rolled away to the desired point of delivery. Suitable 
conveyors, inclined and horizontal, would also expedite 
the handling of freight. These warehouses were to be 
reached from the business portion of the city by ele- 
vated driveways, which would eliminate a large part 
of the steep hill between Third St. and the levee. The 
great value of such terminals to both water and rail 
traffic must be apparent. 

The city of New Orleans has actively begun the con- 
struction of extensive warehouses and freight platforms 
along the river front, with a belt line of railway along 
the land side thereof, for the easy and rapid interchange 
of freight. Her example should be followed by other 
important shipping centers in order that the fullest 
benefits to be derived from water transportation may be 
realized. 

At St. Louis and other points, wharf boats rising and 
falling with the stage of river have been in common 
use, but the drayage over the steep levee has always 
been a serious drawback. This method does not permit 
of a direct interchange of freight with railways, as the 
wharf boat moves laterally along the slope of the levee 
as well as vertically, as the stage of the river changes. 

Warehouses, called elevators, for handling package 
freight, were formerly used with success at Memphis, 
Vicksburg and Natchez; and at New Orleans conveyors 
are now used to carry the freight to the top of the 
wharf or levee. 

For facilitating loading or unloading at way landings, 
river craft should be provided with conveyors attached 
to the stage plank so that freight could be landed at the 
top of the bank without using the great amount of 
time and labor incident to present practice. 

Where the cargo is destined to foreign ports, the trans- 
fer can be made direct from river to seagoing craft, 
and in this way storage and warehouse charges would 
be materially reduced. 

Improvements of the kind named are next in impor- 
tance to better channel conditions and in a general re- 
vival of river traffic should receive the fullest consider- 
ation. 


VALUE OF WATERWAY AS A TRANSPORTATION 
HIGHWAY. 


As the deep-water project proposed will involve the 
expenditure of large sums of money, it is proper to 
inquire as to what benefits may be expected to accrue 
by its construction and use. Before any project is 
adopted, it should be pretty clearly established that the 
sum of all the benefits will be fully commensurate with 
the cost. When this has been satisfactorily settled, the 
cost of the project, though great, becomes a matter of 
secondary importance. 

In a project of such great magnitude, these questions 
of cost and value, especially the latter, cannot be de- 
termined with any great degree of exactness. The same 
thing is true to a certain extent of all great engineering 
works,—the Suez Canal, the Manchester Ship Canal, the 
great transcontinental railways, the New York subways. 
In all of these cases the benefits that justified the works 
could only be roughly estimated when the projects were 
undertaken, and in nearly all of them the estimates of 
the benefits were altogether too conservative. And if 
is not improbable that the value of a trunk line water- 
way of great capacity, such as proposed, will also be 
underestimated even by its most enthusiastic advocates. 

The writer devoted considerable time to gathering 
statistics of the freight movement by river and by rail 
from the port of St. Louis for the years 1865 to 1900. 
These data were published in the report of the Missis- 
sippi River Commission for the year 1901 and have been 
widely quoted since that time. 

The grain traffic by river did not assume important 
proportions until 1877, owing to the general belief that 
grain exported by the way of the warm, humid Gulf 
route would be damaged in transit, although the St. 
Louis Grain Association virtually settled the matter in 
1869 by sending 500,000 bushels of wheat to Liverpool, 
which reached its destination in good order. The lack 
of depth at the mouth of the river prior to the con- 
struction of the jetties was also a serious drawback. 

The maximum rate on wheat by rail from St. Louis 
to New York reached 72 cents per bushel in 1867. In 
1877 the rate was 24.6, and in 1900 11.6 cents per bushel, 
as against 8% cents in 1877 and 4% cents in 1900 from 
St. Louis to the seaboard at New Orleans. 

From the exports for 18 years, 1883 to 1900 inclu- 
sive, for which complete data are available, some inter- 
esting deductions may be made. The total number of 
bushels of grain exported from St. Louis during this 
period was 761,004,715 bushels. The average rate per 
bushel, St. Louis to Liverpool by river and Gulf route, 
was 6.85 cents less per bushel than that by rail via 
Atlantic ports. Applying this to the total amount ex- 
ported, and we have the magnificent sum of $52,128,- 
882.98, which might have been saved to the producer 
and shipper had the grain been carried by the river 
route. The river did actually carry 134,736,563 bushels 
of export grain during this period, showing an actual 


net saving over the rail rates of $9,209 ; 
a single port on the river and for a sing! 

Add to this the shipments that were 
lumber, cotton, sugar and general merc) 
from this and many other ports through 
of the river, and we get some conception o 
value of the Mississippi River as a comn 
under such improved conditions as would 
depth at all times. 

Two illustrations will perhaps serve to ae 
possibilities of river traffic. The steame; 


stern-wheel towboat of the Mississippi k 
recently taken down at one time a cargo = 000 Ai 
of coal. A recent report of the Frisco Rai! WEG 
average carload for the past year at 1 ee 


train load, 224.4 tons. On this basis it 
3,965 cars or 298 trains to haul the sing 

A notable cargo on a single hull wa P 
“Henry Frank,” which carried 9,226 bales 
quantity of cotton seed at a single load 
this boat was 267 ft. in length, with a | f 
This single cargo would make about 200 is 
of these cargoes were carried at high of rive 
but they afford good illustrations of what ; be Ae 
with an improved waterway with suffi: leptt 
all seasons. 

There is a wrong impression in the poy) 
to the relative speed of transportation 
rail. The ‘‘Sprague,’’ with her immense ca: 


would make 75 to 100 miles per day, i tome 
times the average speed of freight movem::: by ray 
as given by a high railway authority. A go on a 
single hull would easily average 150 miles ore per 
day. The usual time for a tow of grain bar: arrying 


about 12,000 tons, or say 54 average trai: is, from 
St. Louis to New Orleans, is 8% days, or an averag: 
of 140 miles per day, over five times the avirice rat 
freight movement by rail. 

Whatever may be the type of boat that wi! ely 
ply between the principal ports and the seaboard through 
a deep waterway, the way landings must continue to b 
served in a large measure by boats and barges 
to those now in use. 


Similar 


An improved waterway which would develop to "h: 
highest degree the possibilities of water transportation 
would largely solve the question of freight congestion 
under normal business conditions, which has become a 
matter of such serious concern to railway managers 
As an illustration of this congestion, it is related that 
an English firm of spinners bought last year at Mempbis 
some 5,000 bales of cotton to be shipped to Liverpool via 
Atlantic ports. Such was the dearth of cars that the 


cotton remained in storage three months before it could 
be started on its way. 

The waterway must supplement the railway by re- 
lieving it of a large volume of the low-class freight, such 


as farm products, coal, lumber, minerals and building 
material, leaving the manufactured products and higher 
class freights to the railways. Raw materia! can be 
moved cheaper by water than by rail, and much that 
would otherwise remain inert would be brought into 
use to be developed into manufactured products, th: 
distribution of which would result in increased revenues 
to the railways. So it is by no means unreasonable to 


assume that an efficient waterway will be of substantial 
benefit even to the railways. 


SPECIAL ADVANTAGES OF THE ROUTE FROM LAKE 
MICHIGAN TO THE GULF OF MEXICO. 


First. Its whole length lies in the very heart of the 
most productive section of the entire country 
Second. The great capacity of three-fourths of its 


‘length as a transportation highway is without a parallel 


As compared to the greatest artificial highway, it bas 
practically unlimited capacity. 


Third. Its situation as to closure by ice gives it 4 
very decided advantage over any of the northern routes 
proposed. One thousand miles of its length open te 
navigation practically the entire year. Eyeu betwee! 
St. Louis and Cairo the river was open 20 out of 4 
years, and the closure on account of ice in ‘he most 
severe winters has never exceeded 59 days. The north- 


ern routes are generally closed more than ‘wice that 
length of time each year. 


Fourth. The volume of water available under natural 
conditions, which is essential to the developm ©' of aay 
satisfactory waterway, is far greater than t's of any 
other route, and its capacity for improveme' js pre 


portionately greater. 

Fifth. The proximity of the Gulf end of ‘h route ' 
the Panama Canal and the consequent aid) :1'age 
trade with the Pacific coast and the Orient well as 
the accessibility of the South American cou! gives 
this route a great advantage over any ot n this 
particular field of trade and commerce. 


Sixth. Its construction, in proportion to aval 
able length and capacity, will probably cost les. ‘an 
other route. 

Seventh. Nature has marked a route of © equaled 
utility and value along the thalweg of the \' sissipp! 


Valley which thy skill of the engineer can ree !!ly bring 
under subjection for the profitable uses of ma’ 
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sTORY REINFORCED-CONCRETE HOSTETTER 
a BUILDING, PITTSBURG, PA. 

issue of Nov. 7, 1907, p. 488, we de- 
yd illustrated a 10-story building, the 
\/arehouse in Pittsburg, which was not 
inforced-concrete frame but also fin- 
decorated with concrete facing. There 
+ ly been completed in the same city an- 
: forced-concrete building of the same 
practically of the same size, but of an 
nt ‘ifferent external appearance and with 
ferent features of construction. The 
Hos » warehouse, a view of which is shown in 
Fig 10 stories and 126.5 ft. in height, with an 
.sement, but instead of a concrete facing, 
the « vlor is mainly of vitrified brick with terra 
cott sheet-metal ornamentation. Instead 
of tt it frame reinforcement of the Gloekler 
buil it is reinforced with round rods placed 
to t rect position in the forms as built. 

The {iostetter building is on a plot of land 160 
- oo ©. in plan, immediately adjoining the east- 


ern proach of the large cantilever bridge car- 
rying (:e Wabash R. R. across the Monongahela 
River, so that siding facilities from the bridge 


to the fourth story of the building have been pro- 


short distance, 2 ft. 6 ins., from the footings in 
order to clear the foundations of an adjoining 
building which could not be disturbed. 

The columns were spaced at the corners of 
bays 22 ft. 6 ins. by 18 ft. 8 ins. and were 
founded on square block concrete footings and 
connected thereto by the cast iron bases shown 
in Fig. 2. It will be noted that these bases are 
provided on their tops with nipples to which are 
connected by pipe sleeves the reinforcing rods 
of the columns. The columns vary in size from 
26 x 26 ins. at the basement to 22 x 22 ins. at the 
roof and in reinforcement from eight 2%-in. 
straight round rods to four of the same size. 
These rods are held together as shown in Fig. 2 
by wires spaced about every 12 ins. The speci- 
fication for these columns reads as follows: 

The compression bars in the columns are to be tied 
diagonally across with 3/16-in. steel wire at intervals of 
their distance apart, and to rest and be securely con- 
nected with sleeves tc nipples on standard bearing cast- 
ings, the bottom area of which must not be above 350 Ibs. 
per sq. in. compression on concrete. 


The girders are spaced 22 ft. 5 ins. on centers 
and vary in size from 14 x 28 ins. to 12 x 26 ins., 
and the beams are spaced about 10 ft. on centers 
and vary in section from 


FIG. 1. THE HOSTETTER REINFORCED-CONCRETE WAREHOUSE IN 


PITTSBURG, PA. 


(Designed by C. F. Walthers & Co.; Erected by A. & S. Wilson Co.) 


vided The construction is the usual beam and 
girder type, resting on columns bearing on spread 


footings to a good gravel foundation. The side 
Walls are all facing walls bearing at each floor 
on concrete beams which appear on the 
surf No partitions are carried up in the 
‘nterlor of the building except those of fire- 
ag ng tile around the elevator shafts. On one 


wall columns had to be cantilevered a 


12 x 26 to 12 x 24 ins. 
The reinforcement 
throughout varies with 
the load and is made 
up of separately placed 
round rods bent up at the 
columns and along the 
beams to form stirrups. 
The floors are either 4 or 


5 ins. thick and _ rein- 
forced with %-in rods 
spaced 12 ins. c. to ec. 


and crossed with %-in. 
rods 6 ins. ec. to ec. The 
roof is a combination of 
fireproofing tile laid on 
a reinforced-concrete slab 


and covered with tar 
paper and asphaltum in 
which are embedded 
slate. 

Although especial 
waterproofing features 


were provided in the 
cellar, the building pass- 
ed through the _ record 
flood of March, 1907, 
without having any water 
in the lower part, al- 
though the river was at 
one time within 2 ft. of 
the first floor level. 

The design was made 
for the following loads: 
300 Ibs. per sq. ft.— 
Floors 1-4; 250 lbs. per 
sq. ft.—Floors 5-10; 75 
Ibs. per sq. ft.—Roof. Al- 
lowable stresses were 
500 lbs. per sq. in. for 
flexural’ concrete; 50 Ibs. 
per sq. in. for concrete 
in shear and 350 Ibs. per 
sq. in. for concrete in 
direct compression, using 
steel with an _ elastic 
limit of 50,000-60,000 Ibs. 
per sq. in. Especially 
rigid tests were specified 
as to test loading, it 
being required that each 
floor stand twice the 
specified load without 
permanent deflection. 

In the first test of the floors cement bags were 
used to weight the floors. The third floor was 
subjected to a weight of 500 lbs. per sq. ft. on 
one bay, no deflection being apparent in this 
test. This test was witnessed by the inspector 
for the owner and pronounced satisfactory, and 
no further test required. Upon request, 
howéver, a second test was made about six 
months later on the first, fourth, sixth and tenth 


floors, the lower floors having 125 tons and the 
upper floors 104 tons of pig iron placed upon one 
bay on each floor. The load was laid upon 2-in. 
planks, making a total of 600 Ibs. and 4 lbs. 
per sq. ft. respectively, called for by the speci 
fications. As a result of this test the total de- 
flection was 5-32-in. The advisability of sub 
mitting the floor to such a severe strain has been 
very much questioned, but as the test was asked 
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Fig. 2. Column Reinforcement and Cast-lron Base, 
Hostetter Bidg., Pittsburg. 


for, it was made with entirely satisfactory re- 
sults to all parties concerned. 

The method of recording the deflection was by 
placing rods on the floor below, set up under 
the girders and beams, two rods fastened with 
wires so that any compression caused the rods 
to slide on each other, the marks made upon the 
face of the rods showing any movement. The pig 
iron was unloaded from the car onto the fourth 
floor which was first tested, then moved by 
wheelbarrows on the elevators to the other floors. 
This iron was handled in making the tests at 
12 cts. per ton per floor. 

The plans for the Hostetter Building were 
originally drawn by Charles F. Walthers & Co., 
who were given the contract for the construction 
of the building. This contract was later trans- 
ferred to the A. & S. Wilson Co., Mr. Walthers, 
of the above firm, being retained as supervising 
engineer on construction. The design was 
checked by Mr. F. H. Kindl, Mr. A. F. Hoffman 
and the late Carl Schinke, all of the Wilson. Co. 
Mr. F. B. Denman was superintendent and Mr. 
Hoffman, engineer of construction for the con- 
tractors. We are indebted to Mr. James S. 
Haring, M. Am. Soc. C. E., of the A. & 8. Wilson 
Co., for the information and illustrations con- 
tained in this article 


THE REFUSE DESTRUCTOR AT SEATTLE, Wash., 
has now been in operation for some weeks. It is in part 
the outcome of a recent trip abroad of Mr. R. H. 
Thomson, M. Am. Soc. C. E., City Engineer of Seattle. 
Plans for the destructor were bought from Meldrum 
Bros., of Timperly, near Manchester, England, and Mr. 
William Mortimore, one of the engineers of that firm, 
was engaged to go to Seattle and cooperate in building 
the plant. The destructor is of the Meldrum front-feed 
type, has four cells and an offal chamber, and is similar 
in all respects to the plant at Nelson, England. Mr. 
Thomson informs us that the Seattle destructor ts giv- 
ing satisfaction, and that two others, similar in type, 
may be built before long. Meldrum destructors at Wat- 
ford, England, and at Westmount, P. Q. (near Montreal), 
were described in Engineering News of April 20, 1905, 
and May 24, 1906, respectively. 
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THE SPRING MEETING OF THE AMERICAN ELECTRO- 
CHEMICAL SOCIETY. 
(Concluded from page 513.) 

Mr. Richard H. Gaines, Chemist, Board of 
Water Supply, New York City, presented ex- 
tracts from a report which he has recently made 
on the corrosion of the steel conduit furnishing 
water supply to Rochester, N. Y. We shail 
print this report of Mr. Gaines’ in an early 
issue. 

Mr. E. R. Taylor, of Penn Yan, N. Y., in a 
paper entitled “Forestry, Water Storage, Power 
and Navigation,’ directed attention to the cur- 
rent agitation for reforestation and flood pre- 
vention He particularly claimed that however 
advisable reforestation was, it must be accom- 
panied by proper impoundage before floods could 
be prevented, power could be utilized or naviga- 
tion benefited. 

A PHYSICAL CONCEPT OF THERMO- 
DYNAMICS.—The second day’s sessions were 
held at one of the chemical laboratorjes of Union 
University, Schenectady, and the feature ex- 
citing the most interest was a lecture by Dr. 
Cc. P. Steinmetz on “Kinetic Molecular Energy.” 
He introduced his subject by stating that he 
would try to present some mental pictures or 
some physical conceptions of thermodynamic 
laws which were ordinarily difficult so to com- 
prehend and to some extent were looked upon as 
mere mathematical expressions of results at- 
tained and not indicative of an actual process. 


He ‘held that however the nature of heat 
energy might be considered, it certainly ex- 
hibited all the characteristics of an irregular 
molecular motion, resulting from the action of 
“central forces’ (gravitation or whatever they 
might be termed) on minute bodies at consider- 
able distances apart, compared with their di- 
ameters. This would be ana'ogous to the action 
of “cosmic forees” on stellar bodies in the solar 
systems. By mere considerations of such irreg- 
ular motions, he derived in outline the more 
important thermodynamical expressions. <A few 
of the steps outlined are very briefly shown in 
what follows. If matter is considered as com- 
posed of molecules in motion, then each molecule 
may have a velocity with or against any force 
acting on it. This may be pictured as arresting 
or accelerating its motion so that if by the 
theory of probabilities there are as many accele- 
rating as retarding influences, then the mole- 
cules take up an oscillatory motion. The mole- 
cules may be held as seldom acquiring sufficient 
velocities to carry them outside of their pres- 
ent spheres of inter-influence. Hence the sub- 
stances composed of such molecules have con- 
stant volume, form and solidity, and are termed 
solids. It is conceivable that when the molec- 
ular velocities have been caused to rise high 
enough that a molecule may pass out of one 
“sphere of influence” into another and that the 
path of such a molecule at any instant of con- 
sideration is a portion of a closed curve or orbit 
about some other molecule. When all the 
molecules of a substance so wander it loses its 
continuity of form and solidity, but retains its 
constancy of volume and is called a liquid. In 
this state the action of the molecules under 
“central forces” is analagous to that of solar 
bodies traveling on elliptical paths about the 
sun under the influence of “cosmic forces.” 
However, when this molecular velocity is ex- 
ceeded the molecules assume parabolic or 
hyperbolic paths; leave closed for open orbits. 
Then the substance loses its constancy of volume 
and develops a pressure or is said to be in a 
gaseous state. Thus the conceptions of matter 
under increased temperatures are developed 
from considerations of irregular molecular mo- 
tions without the need of irrational assumptions 
such as that of the collision of perfectly elastic 
spherical molecules. There is no more collision 
here than there is of comets and planets with 
the sun. 

From such primary considerations were de- 
duced the thermodynamic expressions. The con- 
dition of a body as a solid, liquid or a gas de- 
pends on its temperature, but from this concept 


it depends on the velocity of molecular motion 
and it may be held that, 

Tax 
using these symbols in the commonly accepted 
meaning. If now mn denotes the number of mole- 
cules of a gas in a unit volume, the pressure ex- 
erted by a gas on a boundary follows this physi- 
cal concept as 

po nmi 
and substituting in ‘the previous expression 

pan’. 
That is, the pressure-of a gas is directly pro- 
portional to the absolute temperature. Remem 
bering that the total displacement of a given 
weight of gas must be inversely proportional to 
the molecules per unit volume 


1 
Ve — 
then there results; 
i 
V 
from which is evolved the familiar 
pV =RT. 


When the boundary of a gas is moving out 
(gas expanding) the velocity of a molecule re- 
turning from contact with the boundary is rela 
tively less than the value when approaching so 
that its % mvw* is reduced or the temperature 
is léwered. This is the concept of adiabatic ex- 
pansion, 


Following still the analogy of cosmic forces, * 


the laws of stellar motions when applied to these 
molecular motions indicate that there is no ex- 
change of energy when two bodies approach each 
other, but that there is an interchange when 
three or more molecules approach. The kinetic 
energy is redistributed, although the total % 


m v remains constant. The increased velocity, 


given a molecule may cause it to break open its 
orbit, in the case of a liquid, to a hyperbolic 
path which carries it beyond the surface of the 
liquid and it escapes. This is evaporation at 
temperatures below the boiling point. In this 
manner might all the points taken up in this 
most interesting address be run over, yet enough 
has been superficially indicated to explain the 
main line of thought and analogy assisting this 
concept. 

THE METALLURGY OF ALLOYS.—Much of 
the last session, at the Rensselaer Polytechnic 
Institute in Troy, was taken by discussion of the 
metallurgy of alloys, particularly of aluminum. 
The leading paper on these topics perhaps was 
“The Preparation of Calcium Alloys for Alumi- 
nothermic Work’ by Messrs. O. P. Watts and 
J. M. Breckenridge, of the University of Wiscon- 
sin. This paper related how, in experiments on 
the reduction of vanadium, manganese, titanium, 
tungsten and tantalum alloys, where it was not 
desired to use the.electric furnace, that the tem- 


peratures obiained by the Goldschmidt reactions, 


were not high enough. Then it was undertaken 
to gain the desired additional heat by using ma- 
teria!s having a greater heat-.of combination 
per unit of charge than was obtained previously 
from aluminum with the proper oxides and by 
having the resultant slag more. easily fusible. 
It was also desirable to cheapen the manufacture 
of charges for all such aluminothermic work, 
and it was stated that the cost was largely due 
to the trouble and expense of granulating. The 
eost of granulated aluminum now is approxi- 
mately $1 per lb. The investigations were 
therefore, made with the additional end of se- 
curing an alloy that would be. easily pulver- 
izable. Aluminum, calcium, magnesium and sili- 
con were studied in numerous combinations by 
alloying them in an electric furnace. The solu- 
tion of calcium in aluminum was marked by the 
violent ejection of a large part of the alloy from 
the crucible. However, the addition of silicon 
rendered the action quiet and alloys were easily 
obtained up to 70% calcium. These were brittle 
and easily reduced to a fine powder. Moreover, 
desired improvement in the quantity of heat re- 
leased and slag fusibility was obtained. to such 
an extent that studies of the refractory ele- 


ments could be prosecuted. Among anr 


tions of these alloys, in mixture Pisin 
oxides, was named a substitute oa 
magnesium as a “flash powder,” 
graphic purposes, giving a more in 

“The Alloying of Iron and Calciy, 
title of the paper of Messrs. A. }i 
Ashton, of Madison, Wis., in whi. 
scribed some successful attempts 
these two metals by a metallo-the: 
between calcium chips and iron 6. 


found that caleium rendered the ir 
tle and destroyed its welding prope: 
Professor A. T. Lincoln, Universi: I 
reported some researches on _ th. tr 
corrosion of bronzes, in artificia! 
which were an extension of simi! ar 
reported a year ago. In these lates: 
solutions of sodium chloride, etc., w. npl 
as electrolytes. The new results xa 


Similar to those reported before; a 
corrosion was noted with a decrea 
in the alloy. (See the report of 
general meeting of the American | 
cal Society, Engineering News, M 
Mr. J. W. Brown, Director, Researc! 
of the National Carbon Co., Clevelan: 
strated the waste of electrical energy 
gasoline engine ignition due to th: nee 
rangement of equipment; batteries, 
contactors, etc., compared with a sy 
the electrical dimensions of appar: 


alow 

able currents and number and duratio: spark 
per: explosion were properly Ty 
systems were exhibited simulta: isly, one 
of which was considered properly de-icned, the 
* other’ made up from apparatus collected some 
what at random and representing cu pra 
tice. In this particular instance the energy cop. 
sumption in the latter system was stited to & 
four or five times that in the former 6) accoun 
of an unnecessary number of sparks r explo 
sion and an inefficient relation of nensions 


and currents in sparking transform: 
In the foregoing summaries, an aAltempt has 


been made to show the subject matt:r of only 
those papers of most immediate «© neineering 
value rather than purely scientific interest. The 
large number of papers and the restrictions of 
space here make it necessary, therefor to com- 


pletely neglect many discussions of interest ti 
electrochemists. 


THE MANAGEMENT OF THE BLACK LOCUST PLA) 
TATIONS OF THE PENNSYLVANIA RAILROAD. 
By B. A. STERLING.* 

Since 1902, the Penmsylvania Railroad Co. has 
established some forty plantations of black locust 
(Robinia pseudacacia) along its main line ani 
branches between Coatesville and A!toona, Pa 


* The aggregate number of locust trees planted 's 


approximately 1,855,000, the area occupied being 
in the neighborhood of 2,000 acres. In additiv 
272,500 trees of other species were planted in th: 
spring of 1907. This is probably the larges! 


- acreage and the greatest number of forest trees 


set out by any organization in the Unit: d States 
outside of the National Government. 

The primary object in inaugurating ‘his work 
was to produce wood material suital| for rai- 
road purposes, and at the same time t. ‘tilize th: 


company’s idle land and give an ol); 1 lesso! 
in forest planting. It was really the beginning 
of the company’s forest policy, and  jiile it} 
obvious that planting alone will not solve th 
problem of timber supply for any lars. corporé 


tion, the planting of forest trees and th manage 
ment of plantations is bound to reman an im 
portant line of work. 

The poor form-development of black ‘ocus*. it 
decline in rate of growth after the fifteenth o 
twentieth year, and the damage by i: ts, par- 
ticularly the locust borer (Cyllene robi: hav 
made it very apparent that it will not be advis 
able to continue the planting of locus: in pure 
stands. In future planting operations such tree 
as red oak, pin oak, chestnut, Scotch pine, red 
pine and European larch will be used on the sit 


*Forester, the Pénnsylvania Railroad Co., !!road Stree 
Station, Philadelphia, Pa. 


| 


mpt has 

Ol an 
sineering 
est. The 


ctions of 
to com- 


terest ti 


ST PLAY: 
20AD. 


Co. has 
ck locust 
line and 
Pa 
anted is 
ed being 
additior 
ed in the 

largest 

st trees 


ed States 


his work 
for rail- 
tilize the 

lessor 
veginning 
hile it is 
solve the 
corpora- 
manage 
n an im- 


14, 1908. 


ENGINEERING NEWS. 


523 


to which they are best adapted. Al- 
their rate of growth is not so rapid up 
ng or pole size, the average annual incre- 
t ‘nancial maturity will be greater than 
ast, while the wood will be adapted for 
ive treatment, which, it is safe to as- 
ill be given to all timber by the time the 

mature. 

anagement of the existing locust planta- 
as to secure the highest net returns on 


replace those removed, and the temporary open- 
ing up of the crown cover gives added encourage- 
ment to grass and weeds, and instead of stim- 
ulating height growth throws the energy of the 
trees into the development of lateral branches. 
Cultivation of the soil until the crowns close up, 
in order to keep down vegetation and prevent 
‘soil evaporation, would be of theoretical advan- 
tage, but it is too expensive for consideration; 
moreover, these ends should be early attained by 

creating a crown cover 


LOCUST PLANTATION OF THE PENNSYLVANIA RAILROAD. 
[These trees were set out in 1902. They are spaced 10 x 10 ft. each way.] 


the investment already made is a question of 
interest to foresters, and closely related to gen- 
eral railroad forestry. A study of the planta- 
tions has revealed rather clearly the best general 
principles for their management. There is, how- 
ever, so little to follow in the way of precedent 
that excellent opportunity is given for working 
out many experiments which will conclusively 
demonstrate the best scheme of management. 
The plantations as they stand present a wide 
range of conditions, from a full stand of vigorous, 
fast-growing trees to almost total failure, ac- 
cording to their age, location and spacing. The 
oldest trees, which were planted in 1902, average 
from 15 to 20 ft. in height, with diameters vary-— 
ing from 3 to 5 ins., while the trees in the 1906 
and 1907 plantations range from 3 to 6 ft. in 
height. The spacing varies from 10 x 10 ft. to 
4™«4ft. each way. Insect damage is almost uni- 
versal, it being difficult in many of the planta- 
tions to find a tree which does not harbor the 
locust borer (Cyllene robiniae), while secondary 
insects, particularly the twig borer, Ecdytolopha 
insiticlana, are putting in an appearance. In 
many cases the borers have not seriously in- 
jured the trees, but their presence in the twigs 
leaves little hope that the main trunk will reach 
iaturity without becoming infested. The form- 
development of most of the trees is unsatis- 
factory, the tendency being to fork near the 
ground and form a spreading top with many 
persistent limbs along the main stem. This is 
due in part to the wide spacing and to the kill- 
ing of the terminal shoot by the twig borer, 
coupled with the thin foliage and light-demanding 
nature of the species. The thin foliage also per- 
vits the growth of grass and weeds under the 
stands, and precludes the natural formation of 
ideal conditions of canopy and forest floor. 

T\ fundamental steps are obviously neces- 
sary in improving the present locust plantations. 


The first is the substitution of other species for 
the locust on wet ground and on other situations 
‘to which it is not adapted and has failed; the 


second, underplanting the remaining portions of 
the plantations with suitable species, in order 
ing about proper conditions of canopy and 
cover, force the locust into better form-de- 
velopment, and establish the basis for a future 
stan] of maximum volume and value. 

Pruning to improve the form of the trees, aside 
from. the high cost, fails of its purpose at their 
Pres nt stage of development, and is inadvisable 
because within a year or two new limbs entirely 


to b 


of sufficient density. 

In replacing such of 
the locust as has entirely 
failed the main consider- 
ation is to use. trees 
which will thrive on the 
particular site under 
treatment, and for ordi- 
nary moist situations pin 
cak or tamarack promise 
tie best results. In 
underplanting, not only 
must the species se- 
lected be first of all suit- 
ed to the local conditions 
cf soll and aspect, but, 
in addition, they must be 
sufficiently tolerant of 
shade to thrive where the 
locust has already form 
ed a partial cover. In 
the rather open or widely 
spaced stands of locust, 
either red oak, Scotch 
pine or chestnut meet 
these requirements; where there is more shade, 
Norway spruce or white pine are about the only 
species which can be safely used. The number used 
per acre will depend on the original spacing of 
the locust. Where the locust is planted more 
than 6 x 6 ft. apart each way, the introduced 
species can Occupy the fail places and the cen- 
ters of each square, or if the original spacing 
was 10 x 10 ft., planting can be done between 
the rows and between each individual tree, thus 
giving a spacing of 5 x 5 ft. in the proportion 
of one locust to four of the other species; where 
the spacing is 6 x 6 ft. or less, underplanting 
should ordinarily be done only where the locust 
has failed and in the alternate squares of each 
row, otherwise root competition and the demands 
for crown space will be too severe. Species 
other than those mentioned will be tried experi- 
mentally, the list including red pine, European 
larch, hardy catalpa, 


trees of the understory will be removed. This 
will leave the few locust trees which promise to 
attain tie size and the dominant trees of the 
other species as the basis for the final cutting, 
which is expected to take place in 35 to 40 years 
from the time of planting. 

The principles outlined above hold in setting 
out new plantations, and while it is obvious that 
locust should not be grown in pure stands, it 
may safely be used in the proportion of one to 
three with other species, with the expectation of 
removing it at the first thinning. The advantage 
of this would lie in the cheapness of locust 
planting material, in the function it would per- 
form as a “‘filler’’ among the other trees, in its 
rapid growth during early age, and the value of 
small-sized trees for posts and insulator pin- 
wood, 


STONE-LIFTERS USED ON THE RIVER ST. LAWRENCE 
SHIP CANAL. 

In the accompanying cut is an illustration of 
one of the stone-lifters now in use on the dredg- 
ing work in the River St. Lawrence Ship Canal, 
which was described in an article in our issue of 
Jan. 30, 1908S, p. 111. There are two of these 
boats in use on the work to remove boulders 
which are too large for a dredge to lift or to 
clear the bottom before the dredge is placed to 
work at any locality. As can be noted from the 
cut, the lifter consists of a wooden-hull boat with 
a middle well through which the large G0-ton 
capacity tongs or grips can descend to the river 
bottom, there to pick up boulders which can be 
hauled to the deck by the hoisting engine situ 
ated aft. The larger of the two boats has the 
following dimensions: 


The cut and information are reproduced by 
courtesy of the Department of Marine and Fish- 
eries of Canada. 


— 

A RAIL-GROOVE BRAKE, the invention of Mr. P. J. 
Pringle, Borough Electrical Engineer and Tramway Man- 
ager of the Burton-upon-Trent Corporation, is described 
in the (London) ‘Electrician’’ of May 1. ‘Yhis is an 
emergency mechanical brake additional to and entirely 
independent of any other equipment on the car. It is 
instantaneous in action and has no gradations; when ap- 
plied it must be at maximum braking effort. No expen- 
diture of power or sand is required for its application. 
A malleable-iron bracket is attached to the truck frame, 
inside the wheel base and close to each wheel flange. This 
bracket supports, through a compression spring and 


black walnut and yellow 
poplar. Pruning in a 
few of the dense stands 
may be found helpful in 
giving the _ necessary 
light and space for the 
newly planted trees. 
The scheme of under- 
planting outlined is 
intended to increase 
the density of the pres- 
ent locust. stands, 
crowd off the _ lower 
branches and stimu- 
late height growth, 
thereby improving. the 
form development; keep- 
ing down_ excessive 
growth of grass and 
weeds and thus bettering |. j > 
the soil conditions; and |) 
forming the basis for a ~ 


permanent crop afterthe LARGE STONE LIFTER 
locust is removed. It is (Grips 


expected that the locust 
will maintain its lead in height, the associate 
species forming an understory. After these con- 
ditions are produced, the next step will be thin- 
ning, the insect-infested and otherwise undesir- 
able locust being removed when the first im- 
provement cutting is made. Most of the remain- 
ing locust will be cut in 15 or 20 years, as soon 
as they are large enough to market for posts or 
pin wood, and at the same time the overtopped 


IN USE ON RIVER ST. LAWRENCE SHIP CANAL. 


capable of lifting 50-ton boulders.) 


pair of links, a maileable iron block carrying a renew- 


able manganese-steel skid shoe of a shape to conform to 
the rail groove. The brake is held away from the track 
by a steel wire or cable so that when this is released the 
compressed spring forces the skid bar into the groove. 
The brake block also engages the wheel flange and is 
forced downward with additional pressure. Only the 
brakes on the rear wheels are released. On this tram 
way the operation of the new type is considered satis- 
factory and successful. 
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TESTS OF CORAL SAND AND ROCK WITH REFERENCE 
TO THEIR USE IN CONCRETE. 
By DHWITT C. WEBB,* Mem. Am. Soc. C. B. 

The following tests of coral sand and rock may 
be of some benefit to engineers who are located, 
as the writer is at present, where the only avail- 
able local material for concrete aggregate is of 
a coraline nature. The so-called coral sand to 
which these tests refer is simply pulverized 
coral, varying from fairly coarse to very fine. 
The rock is evidently coral which has been 
broken, compacted and cemented by the action 
of waves and weather, and most of it is so soft 
and friable as to be entirely worthless for con- 
erete. Much of the surface layer or “plate” 
as it is called, 6 ins. or more thick, is compara- 
tively hard but the principal source of the con- 
crete rock used in Key West is loose surface 
stone ranging in size up to 1 cu. ft. or more. 
These are evidently the harder portions of a 
former “plate,” the remainder of which has 
weathered away. 

The tests have been made on weights ‘and per- 
centage of voids of the coral rock and upon the 
tensile, crushing and flexural strength of con- 
crete mixed with the coral as aggregate. 


WEIGHTS AND VOIDS. 
Weight per Per cent. 


Material. cu. ft of voids. 
Coarse coral 71 52 
Pine coral sand. 87 38 
Broken coral rock—2\%-in. diam...... 65 52 
Unbroken coral rock. 125-150 


Absorption of broken coral rock was 10% in 10 min. 
TENSILE STRENGTH. 

The first of these tests shown in Table I. 
were made in 1898 at Dry Tortugas, under the 
direction of Civil Engineer A. J. Menocal, U. 8. 
N.; the second set were made under the direc- 
tion of the writer at Key West in 1907. Both 
tests were made on briquets composed of 1 part 
Atlas cement and 3 parts coral sand. 

CRUSHING STRENGTH. 

The tests for crushing strength were made by 
the Department of Steam Engineering, U. S. N., 
Navy Yard, Norfolk, Va., May, 1907, on 6-in. 
cubes of 1:3:6 concrete. The cubes were about 
75 days old when tested. 


Average ultimate 
Aggregate. Water. crushing strength 
in lbs. per sq. in. 


No. of tests. 


2 Coarse coral sand and 


5 Coarse coral sand and 

coral Salt 516 
5 Fine coral sand and 

coral rock Senko Fresh 764 
5 Coarse coral sand an 

trap rock .. akoans Fresh 842 
3 Fine coral sand an 

trap rock ......+++ Fresh 1,686 


STRENGTH IN REINFORCED-CONCRETE 
SLABS. 


In these tests a 1:2%:5 concrete was used, of 
the materials noted below. The slabs were 1 ft. 
wide, 3 ins. thick, 3 ft. long and were reinforced 
with double No. 10 twisted wires spaced 2 ins. 
ce. to ce. The load was applied uniformly over 
27 ins. with the supports 23 ins. apart. 


SLAB NO. 1: 
Coral sand and selected cinders. Wet. per cu. ft., 
123 Ibs. No appreciable deflection until a load of 
1,073 Ibs, per sq. ft. 
SLAB NO. 2: 


Coral sand and unselected cinders containing much 
-coke and unburned coal. Wet. per cu. ft., 96 Ibs. 


Load r sq. ft. Deflection. 
very slight 
442 .025-in. 
1,064 -041-in. 
1,267 -062-in. 


Very slight permanent set when load was removed. 


*Civil Engineer, U. S. Navy, U. S. Naval Station, Key 
West, Fila. 


IMMUNITY FROM RUSTING OF REINFORCING STEEL 
IN CONCRETE. 


The much-mooted question whether the steel 
reinforcement in beams of reinforced-concrete 
is in danger of rusting by the entrance of air 
and moisture through the inevitable tension 
cracks has recently been studied by Mr. E. 
Probst in tests* made at the Prussian Royal 
Testing Institution at Gross-Lichterfelde West, 
Berlin, Germany. They give practically the first 
experimental showing that the ordinary ten- 
sion cracks (occurring within the limits of per- 
missible loading) do not permit the atmospheric 
corroding influences to affect the steel; they in- 
dicate that rusting by entrance of air and mois- 
ture is to be apprehended in cases where the 
stress in the steel has passed the elastic limit 
and in consequence has opened relatively wide 


twisted) bars; but the last-named 
as plain square bars and were twis 
laboratory. The concrete was mixe. 
ratio (%-in. broken limestone), using ficient 
water to give a quite plastic mass, 
subsequently found to be 10.1% of 
steel was carefully cleaned of rust ber yam 
placed in the concrete. Forms wer. 
after 24 hrs. Some of the beams | anata 
in air, being sprinkled every day fo: first 
ten days; others were stored under a : 
of moist sand which was sprinkled e\ 

The beams were subjected to load t: 
of three to six months. They form. 
a series of tests to determine point of : 
ing, deflection, stress in concrete, str« 
and ultimate strength. Of 58 beam 
were tested to rupture, while the oth 
tested to a point below (or just at) 


Fig. 2. 
FIGS. 1 AND 2. TWO VIEWS OF BEAM, SHOWING APPEARANCE OF STEEL AFTER THREE 
DAYS’ EXPOSURE IN RUSTING TEST; BOTTOM LAYER OF CONCRETE SPLIT OFF TO 


SHOW APPEARANCE OF STEEL. 


cracks, but not in cases where the stresses are 
well below this. Tests of 32 beams by an 
“accelerated” rusting test showed no rusting in 
27 cases in all of which the load was such as 
to stress the steel to from 18,000 to 35,000 Ibs. 
per sq. in. In five tests, where the load was 
higher and the steel was stressed to values of 
35,000 to 44,000 lbs. per sq. in., rusting resulted. 
The two photographs reproduced herewith as 
Figs. 1 and 2 show a case of maximum rusting, 
the concrete below the steel having been split 
off after the test in order to expose the steel. 
The test beams were 6.3 x 8.6 ins. in cross- 
section, and long enough to give a span of 59 
ins. Load was applied at two points equidistant 
from the center, 20 ins. apart. The reinforce- 
ment was five bars each equivalent to about 
*/w-in. square, giving percentages equal to 1.03 
to 1.31% of the total area above center of steel 
(center of steel 144 ins. above bottom of beam). 
In some beams plain round rods were used, in 
others Thacher bars, in others Johnson (corru- 
gated) bars, and in others Ransome (cold- 


" °These tests were rt of a series of beam tests made 
etal & Corrugated Bar Co., of St. 
uis, 


TABLE I. 
7-day test. 28-day test. 
Strength in lbs. per Strength in Ibs. per 
8q. in. sq. in 
Material. No. of - No of 
tests. Max. Min. Average. tests. Max. Min. Average. 
Sand Key, Tortugas (medium)......... ebendcese see 252 188 215 11 327 237 290 
1898 | Garden Key, Tortugas (coarse and fine)...... ose 32 208 172 190 8 304 232 280 
Garden Key, Tortugas (fine) ..... pis anunwhaeien 173 «155 167 8 281 236 256 
201 «155 1738 11 283 195 241 


limit of the steel, and these were later subjected 
to the rusting test. 

The rusting test apparatus comprised a lever 
arrangement for applying a fixed load to the test 
beam (at two points), a tight sheet-iron casing 
around the beam over the middle third of its 
length, and apparatus for leading a current of 
mixed carbon dioxide, oxygen and water vapor 
through the casing. The water vapor was pro- 
duced by a small boiler heated by a Bunsen 
flame, while the two gases were drawn from 
tanks of pure gas, discharging through reducing 
valves and water bottles to permit of close 
regulation and sight feed. 


The test beams, as already noted, had pre- 
viously been subjected to loads sufficient to bring 
into play the tensile strength of the steel and 
open the ordinary tension cracks in the concrete 
which occur beyond the lowest stage of loading. 
After being placed in the frame for the rusting 
tests, a constant load was applied which was in 
most cases nearly the same as the maximum load 
previously applied. The casing was then put 
On and the current of corroding gases started. 
The flow was kept up from 7 a. m. to : p. ™., 
while during the night the casing was taken off 
the beam to permit free access of atmospheric 
air. In most cases the test was continued thus 
through three consecutive days. Afterward, the 
concrete below the steel was chipped off to lay 
bare the steel and show whether rusting had 
occurred. 

It should be remarked that preliminary tests 
had showed the adopted gas mixture to be an 
effective co ing agent. Tests with COs and 
water vapor gave no rusting, but with oxygen 


| 
Fig. 1. 
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a steel bar would be completely covered 
-ust after 24 hours. 
nave summarized the results in the follow- 


hulation: 
Load Load 
at in D 
Load Rusting 
t, Test, Test, 
3s Lbs. Lbs. Result. 
{ 9,900 10,900 No rusting observable. 
, 18,200 13,100 
5 9,900 10,900 
54 18,200 13,100 
9,900 10,900 
> 9,900 10,900 
9,900 10,900 
7 9,900 10,900 
9,900 10,900 
9,900 10,900 
9,900 10,900 
9,900 0,900 
13°00 Considerable rusting trans 
5 13, onsidera - 
; — verse to length at 3 wide 
ong 2-3 i t h 
+ 5 13,100 Rust along 2-3 ins. at hor- 
x izontal adhesion crack; at 
another point rust %-in. 
long. 
S ’ 13,200 13,100 No rusting observable. 
4] 13 15,400 8,100 Slight rusting at crack. 
106 9,900 10,900 No rusting observable. 
43 il 9,900 13,100 fe 
10,900 
45 > 13,2 13,100 Slight rusting at cracks. 
46 154 18,2 13,100 No rusting observable. 
:16,500 13,100 Slight rusting at cracks. 
isd 13,200 13,100 rusting observable. 
102 18,200 13,100 
52 102 13,200 13,100 
n4. 114 18,200 18,100 
600 


Three other beams 6, 


*Hxposed in rusting test during 14 days; all other 


beams 3 days. 

The cement was’of the Riidersdorf brand. Its 
composition was stated by the manufacturers to 
be as follows: Silica, 21.86%; alumina and 
iron oxide, 10.8%; lime, 62.5%; magnesia, 1.67%; 
sulphurie acid, 1.69%. Its loss on ignition was 
found to be 1.82%. Its specific gravity, as re- 
ceived, was 3.145. 


TESTS ON RUSTING OF STEEL RODS EMBEDDED IN 
CONCRETE. 


In 1905, Mr. J. M. Braxton, U. S. Assistant 
Engineer at Key West, Fla., prepared four 
blocks of coral sand and broken brick concrete, 
in each of which was embedded a \%-in. steel 
rod and putting two in about 4 ft. of water 
in the ocean and two in a dry closet in the 
testing laboratory, left them for some weeks 
over a year. At the end of that time the blocks 
were broken and the rods examined for rust. It 
was found that the rod in one of the blocks which 
had remained in the dry closet showed signs of 
rusting but that the other three rods were as 
bright and smooth as when they were placed in 
the blocks. The test was on so few specimens, 
however, that Mr. Braxton decided the next 
year to make more extensive tests. The results 
of these latter he has just reported to the U. S. 
Engineer officer in charge of fortification works 
on the east coast of Florida. They are ab- 
stracted below. 

The blocks tested were 12 x 12 x 6 ins. in size, 
made under usual working conditions of one 
part Portland cement, three parts sand and five 
parts broken brick. Embedded in the center of 
each block was a 5-in. diam. twisted steel rod 
Sins. long. Fifteen sets of two blocks each were 
made, ten with the coral sand, or disintegrated 
coral rock, common to the beaches of’ the 
Florida coast and five with ordinary silica sand. 
Of the ten coral sand blocks, five were with brick 


‘and half were kept 


crushed to pass through a l-in. ring and five 
through a 2-in. ring; all of the silica sand blocks 
were made with l-in. crushed brick aggregate. 
Some of the rods were dipped in either a fresh 
or salt water grout before being embedded in 
the block and some were put into the concrete 
clean and dry. Of every set half of the blocks 
were placed in the ocean after a 24-hour set 
in the air without roof 
protection. After 1 year and 21 days the blocks 
were all broken and the rods examined for evi- 
dences of rust with the results as shown in the 
table, 

It will be noted that all blocks allowed to re- 
main in sea water show no signs of rusting in 
the rods but that all those allowed to set in 
the air show some rusting regardless of the 
make-up of the concrete, although the smaller 
aggregate silica sand and fresh water seem to 
be a nearly perfect protection. 

We are indebted to Mr. Braxton for this in- 
formation and for the results of the tests. 


COST OF HAULING A WATER MAIN ACROSS CHANNEL 
AT VANCOUVER, B. C. 


The water supply of the city of Vancouver, 
B. C., is taken from behind a dam on the Capi- 
lano River some six miles north of the city and 
is from there carried to a reservoir just outside 
the city in a main which crosses the Burrard 
Inlet (on which the city is situated) in a series 
of 12-in. cast-iron pipes on the inlet bottom. 


Slide 
3" 
ENG News 
Cross Section. Side Elevation. 
Fig. 1. Chute Used in Setting Up Pipe. 


This inlet is over 1,200 ft. wide and from 65 to 
75 ft. deep at its deepest part, with a strong 
current, and the size of the waterway together 
with the heavy traffic which it carried and which 
could not be obstructed, has made extremely 
difficult the placing of each of the seven mains 
which have been put in service within the last 
19 years. The methods of placing the last main 
in 1906, together with the costs of the work, were 
very thoroughly described in a paper by Mr. 
John Causley before the meeting of the Canadian 


are intended to occupy, jointing them up and lowering 
the connected line into place. 

This method would not have been suitfible in the cases 
under consideration on account of the water varying 
from 66 ft. deep at low tide to 75 ft. at ordinary high 
tide. The tide is very strong, running at speeds up to 
8 knots per hour; also, and perhaps the most important 
of all, nearly the whole of the shipping trade of Van- 
couver, including ocean passenger and freight steamers, 
from 8,000 tons downwards, 
out by tugs, coast steamers, rafts, barges, trans- 
fers towed by tugs, etc., passes through these Narrows. 
The system herein described of hauling the pipes across 
was first put into practice by the Water-Works Com- 
pany, this system being greatly improved by the 
City Engineer, Colonel Tracy, M. Can. Soc. C. E 
the water-works staff. 

The first two mains were hauled across the 
by the Vancouver Water-Works Co, the rest of the 
mains being hauled by the Corporation of the City of 
Vancouver, which bought out the Water- 
Works Co. in 1892. 

About three was intended to place an 
other main across the Narrows, and in the early part of 
1904 a contract was made 
pipes for a submerged 
following specifications: 

To be 12 ins. in diameter internally, 1 tn. in thick- 
ness, lengths to lay 12 ft. each, of the best cast iron, 
strong, tough grey metal, cast vertically with the hub 
end down, the bell end to be bored spherically, and the 
spigot end to be turned where it fits in contact with the 
bored surface To be tested to a pressure of 500 Ibs. 
per sq. in. and hammered under pressure. To be coated 
with a bitulithic solution. 

The pipes were obtained from 
in Scotland, 
each. 


sailing ships towed in and 
coal 


late 
and 


Narrows 


Vancouver 
years ago it 


for the supply 
main, in 


of cast-iron 
accordance with the 


Stavely, near Glasgow, 
and weighed between 1,725 and 1,800 Ibs. 
The half section at a flexible joint shows the latest 
form of the bell and spigot of a pipe. The shape of the 
bell has been altered from that of the earlier forma to 
cause the pipes to offer as little resistance as possible 
in sliding along the bed of the inlet. 


The pipes were then jointed on one shore for 
their entire length and, resting on an inclined 
chute, were hauled across the strait by cables 
attached as described hereinafter. The shape 
of the bell and spigot, shown in Fig. 3, consti- 
tutes a sort of ball-and-socket joint which per- 
mitted of the movement necessary to make the 
curve so that the pipe would conform to the in- 
let bottom. The hauling device is described as 
follows: 

A chute was constructed of 2 x 14-in. dressed plank, 
with 1 x 4-in. battens on each side projecting 2 ins 
above the plank and supported every 6 ft. by cross 
pieces of 3 x 4-in. quartering, each on two 8 x 4-in 
posts (see Fig. 1), from low water on the north side of 
the Narrows extending back the length of the main. 
Each length of pipe was tested separately under a pres- 
sure of 350 Ibs. per sq. in. The pipes were then placed 
on the chute, spigot ends to the south, with a piece of 


North End. 


the 40" | 
-- 60 
South End 


FIG. 2. METHOD OF ATTACHING CABLE TO PIPE. 


Society of Civil Engineers on Feb. 20, 1908. We 
give below a portion of this paper: 


There have been seven 12-in. mains placed across the 
narrows at various times during the past 19 years. The 
last one has just been put in position, and of the 
method of accomplishing this the writer purposes giving 
a short description, trusting that it may prove of some 
interest, for the reason that it differed from the method 
usually followed in such work, viz., that of building a 
staging, or anchoring a string of rafts along the line to 
be followed, slinging the pipes over the position they 


TABLE SHOWING CONDITION OF REINFORCEMENT AFTER ONE YEAR. 
(Tests at Key West, Florida.) 


Coral Sand - —Silica sand————_, 
1-in. Brick. 2-in. Brick wa 1-in. Brick 
Mixed with. Grouton rods. In air. In ocean. In air. In ocean. In air. In ocean 
Salt water None. Rusty, 75% Perfect Rusted full Perfect ane Perfect 
surface brown length one side. 
Pitted 
7 Salt water Slightly rusty Perfect Rusted full length Perfect 75% brown Perfect 
one end Pitted slightly pitted 
” Fresh water Four small Perfect Discolored one end. Perfect Brown one side. evased 
rust spots Nearly perfect. 
Frosh water None Rusted slightly Perfect Seven spots about Perfect Nearly perfect Perfect 
for % length 1 in. sq. each 
s Fresh water Nearly perfect Perfect = spots — Perfect Nearly perfect Perfect 
n. 8q. eac 


plank, about 2 ft. long, on the bed of the chute running 
between the side battens under each pipe at the bell 
end. The piece of plank was notched out at the top 
side and upper end, so as to go under, support, and 
steady the bell, and keep the pipe in the center of the 
chute. The under sides of these biocks were well 
greased. The spigot of each pipe was pressed home in 
the bell of the next one, lead run in and calked to 
make a tight joint. No gaskets were used, as the bells 
and spigots were bored and turned to make tight and 
flexible joints, Hach joint required from 6 to 70 Ibs. 
of lead, making about 3% tons of lead used in all. The 
pipes, after being put together and jointed, were tested 
collectively under a pressure of 150 lbs. per sq. in. 

A line was pushed through the pipes with a rod made 
of a number of long slats of wood nailed together and a 
1%-in. steel wire cable hauled through them. 

Over the lower, or south, end of the string of pipes 
a cast-iron cap l-in thick, with strengthening ridges on 
the outer side, and flange overlapping the end of the 
pipe, was placed, leaded, and calked. This cap had a 
2-in. circular hole in the center with a _ stuffing-box. 
Through this was passed a 2-in. turned rod 3 ft. 6 ins. 
long, and the hemp packing was well tightened up 
around it. On the inner end of the rod was an eye 
through which the end of the 1%-in. steel wire cable, 
which went through the line of pipes, was passed, 
doubled back on the cable, and secured with four clips. 
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The outer end of the eye-bar, on which a screw thread 
was cut, went through a stirrup-shaped ring and was 
made fast to it with two nuts. To this stirrup one of 
the hauling cables was attached and secured in the 
same manner as the cable inside the pipes was se- 
cured to the other end of the bar. By these means the 
eable had no tension on the front end of the string of 
pipes. (Fig. 2). 

The end length of pipe carrying the cap, etc., was 
covered with a wooden lagging, bound at three places 
with %-in. wire rope, The sketch readily explains the 
arrangements made. 

The cable on the west side of the pipes was attached 
to the fortieth pipe by taking two turns round the pipe, 
bringing the end back to the cable, and fastening it 
with four clips. The cable on the east side of the pipes 
was secured to the 
thirteenth pipe by 


means of a _ chain, 

which had a round ial 
turn round the pipe, EZ Lif 
and the ends made } 

fast to the cable with xz &. 


clips Iron bands 
were put round the 
pipe and cables fas- 
tened at intervals to 
enable a fair pull 
to be taken. 

On the upper, or north, end of the pipe a cap similar 
to the one at the south end was placed, with the ex- 
ception that the 2-in. cireular hole in the center was 
through a plain boss. A 2-in, round bar passed through 
this hole. The inner end of this bar had an eye to 
which the cable through the pipes was attached, in the 
same way as the other end of the cable was fastened 
to the bar through the cap at the south end of the 
pipes. On the outer end of this bar a screw thread was 
cut, and the cable through the pipes was tightened up 
with a nut. <A second nut was placed above the first 
one for the sake of security. A length of 12-in. pipe, 
4 ft. long, was fitted into the bell of the last pipe for 
the flange of the cap to fit on to. The whole was 
leaded and thoroughly calked. 

It had taken about a month to do this work, with a 
gang of about seven men. There were 109 12-in, pipes, 
making 1,308 ft. of pipes, whose weight varied from 
1,725 lbs, to 1,800 Ibs. each, giving a total weight of 
about 96 tons. Including lead caps, internal cable, etc., 
the total weight would be about 102% tons. 

Fresh steel-wire cables, 1%-in. and 1%-in. in diame- 
ter, had been bought in Nanaimo, a coal mining town 
across the Gulf of Georgia. These cables were not new, 
bot had been used for hoisting in the mines. Also four 
new 6-in. (circumference) 120 fathom manila ropes had 
been purchased, at $160 each, for tackle.- Six new 3- 
sheave blocks and two new single-sheave blocks had 
been made in the water-works shops. The cables, on 
their reels, had been taken across to the north shore 
of the Narrows. 

The end of a line was taken across, attached to the 
end of one of the cables, and the cable was hauled 
across, a snatch block and four horses being used. No 
power tackle was used, as the hauling had to be done 
in the space of about 15 minutes at slack water. 

One cable was hauled across at slack water on Aug. 
15, one on the 18th and one on the 19th. By Aug. 23, 
everything was ready to begin hauling. The cables had 
been examined by the diver and tightened up with 
their blocks and tackles. 


Fig. 3. Section Through 
Pipe Joint; Vancou- 
ver Water Main. 


To each of two of the cables was attached a tackle 
consisting of a pair of 3-sheave blocks with one of the 
l120-fathom 6-in. manila ropes rove through them 
worked by a capstan to each tackle driven by one or 
two horses. The other cable had two tackles, with a 
pair of 3-sheave blocks attached to each tackle, each 
tackle worked by a capstan. The drum of the cap- 
stan was 18 ins. in diameter, and the lever arms 11 ft. 
each. The cable, however, with the two tackles at- 
tached, had been left taut too long; the flood tide caught 
it and carried it up channel about 100 ft. at the center, 
drawing two lengths of pipe slightly out of line before 
it could-be loosened Tt was necessary to draw it back 
to the north side and haul it across afresh. This had 
been done by Aug. 25, and everything found to be in 
omer. Passing vessels had caused some inconvenience 
when getting the lines across. 

Hauling was started on Aug. 27 and pro- 
ceeded, during favorable wind and tide, for a 
period of from two to five hours per day until 
Sept. 3, when the whole length of 1,224 ft. was 
finally placed in its correct position. Considerable 
dificulty was experienced with breaking cap- 
stans and sheaves, but these mishaps did not 
seriously retard the work. After the submarine 
pipe had been laid there was 84 ft. of pipe to 
be laid and leaded above low water to the valve 
chambers, bringing the total pipe length up to 
1,308 ft. The main was tested on Sept. 5, and 


found to be perfectly tight under a pressure of 
125 Ibs. per sq. in. 

In the accompanying itemized statement of 
costs, ordinary labor was paid from 25 to 30 cts. 
per hour, with half as much again added for 
extra time. The diver was paid at a rate of 
$15 per day. In the labor costs are included 
the costs of a man and team at $10 per day. The 
new cables bought cost $930, but the original 
cost account from which our data are taken 
does not plainly state to just what item they are 
charged. As, however, there is an incidental 
account of $469.94 in the materials for plant 
in placing the submarine portion, we have as- 
sumed that a part of the cost of cables has been 
charged in that item, leaving the remainder for 
the value of the cables at the end of the work. 
With this change and some other changes in 
arrangement the accompanying table is the same 
as in the original article. 

COSTS OF HAULING WATER MAIN ACROSS INLET 
AT VANCOUVER, B. C. 


Cost of Pipes— 
109 lengths 12-in. pipe @ 12-ft. = 


1,308 ft. Total wgt. = 192,112 
Ibs. = 96.05 tons @ $40 per ton.$3,842.00 
temoving to north shore of inlet. 200.00 
Total cost of pipe............... $4,042.00 
Cost of Placing Submarine Portion— 
Labor: 


July 2—Aug. 11, bujlding chute 
and platform, capstans, placing 


and joining up pipes, etc...... $1,002.69 
Aug. 25—Sept. 8, hauling the 
Total labor... . «$2,165.92 
Lumber for chute, 8,040 ft. at 
144.72 
2.4236 ft. lumber for platform at 
New cables and incidentals....... 469.94 


Total 
Total cost of placing submarine 
Cost of Placing 84 ft. of Main Above Water— 


cast of Taking of 
Material and incidentals......... 403.50 
Total for old main............-: _2,056.36 
Grand total cost of operation...... $10,026.56 


BUILDING OPERATIONS IN 1907 in the United 
States show a decrease over those of 1906 but an increase 
over all previous records, according to a recently issued 
report of the U. S. Geological Survey. The total cost of 
the buildings erected in the principal cities of the United 
States in 1907 was $661,076,286, a net decrease of $17,- 
634,683 or 2.6% from the figures of 1906, but an increase 
of 2.55% over those for 1905 and 40.86% over 1904. 
The unit cost of building, however, increased in the past 
year for there were some 184,055 permits issued in 1907 
as against 181,174 in 1906. In the cities showing a 
decrease in building, New York takes the lead with a 
falling-off of $41,591,982 or 26.84%; St. Louis is next 
with $8,045,526 or 26.87%: Chicago next with $5,616,245 
or 8.68% and Brooklyn last with only $149,304 or 0.21%, 
a better showing than in any of the large cities where 
normal conditions prevailed. The period of rebuilding 
in Baltimore has reached its height for a decrease was 
noted during the past year, although the exact figures 
are not now available. 

Naturally, San Francisco leads the list in the increased 
building operation statistics. The total number of build- 
ing permits issued in San Francisco during 1907 was 
12,126, for buildings to cost $91,502,240, an increase of 
162% over the building in 1906. In 1905, before the fire, 
the cost’ of building operations was only $18,268,753. 
Cambridge, Mass., and Cleveland, Ohio, also show an in- 
crease in building, due in the former to several large 
mercantile house constructions and in the latter to nor- 
mal growth. In Cleveland the increase was 22.47% or 
a money value of $2,915,433. 

Of the permits issued 60.88% were for wooden struc- 
tures and 39.12% for fire-resisting buildings, but the cost 
of the latter amounts to 72.67% of the total. 


> 


HYDROGRAPHIC SURVEYS OF STREAMS in South 
Dakota were begun on May 4, 1908. It is proposed to 
make a complete survey of each stream in the State, 
including topographic location of irrigation districts and 
reservoirs. It is probable that the U. S. Geological 
Surfvey will eventually cooperate in the work. If it does, 
a profile of each stream surveyed will be made and gag- 
ings will be taken. The first field party, in charge of 
Mr. F. C. Huffman, Assistant State Engineer, is at work 
on Rapid Creek, midway between the Cheyenne River 
and Rapid City. Mr. Samuel H. Lea, M. Am. Soc. C. E., 
of Pierre, S. D., is State Engineer. 


THE PANORAMIC CAMERA APPLIED TO Pp; 
GRAPHIC WORK.* 
By CHARLES WILL WRIGHT,+ M. Am. 


The application of the camera as an adju 
graphic mapping began practically with 
and it has been employed with varying < 
that time. With the exception of the came, 
scribed, the plate-camera has been univer: 
this work, thus giving a projection of the 
graphed on a flat surface. From such pr 
photographs, by the rules of geometry and 
tive, points defining topographic features a 
at least two camera-stations may be proje 
ground-plane—the map.t 

In 1904 I employed the plate-camera , 
pose in Alaska, but found that the labor 
plot the maps, even in a general way, w 
tedious. In 1905 a small Eastman panor; 
was fitted with spirit-levels, a sight-alidade 
parent scale, introduced inside the camera 
the degree-points in the sky-line of the fj 
also, arrows to indicate the horizon-line, 1) 
the whole, successful; but the details in the 
were not brought out in the views with suff 
hess, and the photographs were too small. 
culties were overcome by obtaining a larg: 
earefully constructed instrument, which wa 
torily employed in the field during the year | 

A panoramic view is made up of an intes 
of perspective views upon flat surfaces, ani 
is the most accurate and direct means to obt 
pression of a field of view for purposes 
In the perspective view, only one line 
center-line—records the direct azimuth or } 


Film Guide 


2 Vertical Scale 

s3 Horizontal Degree Scale 


jower Film Guide 


Fig. 1. Diagram Showing Positions of Horizontal 
and Vertical Scales in Camera. 


points within its perspective; and all other poi must 
be determined by geometric projection, thus int ducing 
an element of error. In the panoramic view, where 
the negative is everywhere equidistant from tho camera 
lens and in its focal plane, the positions of all p 


are in direct horizontal angular relation to on other 
on the negative, as in nature; and by introducing a 
degree-scale which, at the time of exposure, is photo 


graphed in the sky-line of the negative, the bearing of 
any point relative to any other point within the view 
may be read from it directly. 

The underlying principles of this method, therefor 
do not differ éssentially from those used in plane-table 
surveying. In all cases it is necessary either | 
two points within the area to be mapped, between whic 
the horizontal distance has been determined; or, better, 
to have a preliminary triangulation of a number of the 
prominent points or peaks within the area which will 
form the base for the map, so that these determined 
triangulation-points may form tie-points for the camera- 


stations, It is then possible within certain areas to do 
the greater portion of the Mapping with the aid of the 
eamera alone. As in plane-table work, the traversing 
of trails and wagon-roads, and the determination of 
topographic stations, are more accurately made by an 


instrumental survey. 
THE CAMERA.—The camera best adapted for this 


purpose at present on the market is the Al Vista «aera 
Model 5 B, which takes a 5 x 12-in. view, including an 
angle of 140° (Fig. 2). It consists of an oblo box, 
6 x 6 x 11 ins., fitted with a lens of fixed focus, which 
may be made to revolve at different speeds w 1 a 
half-cirecle, and with the introduction of aper of 
various sizes allows the correct light-value for ex- 
posure to be obtained. Retaining the film are tw. cir- 
cular film-guides, so placed, one at the top and ve at 
the bottom of the camera-box, that the film, in p «sing 
outside of them, will be in the focal plane of th. lens 
at all points. For more exact work, a camera °° this 
type should be constructed of metal, to elimina‘’» the 


error which may be introduced by shrinkage «©! the 
wooden parts. 


*Paper presented before Annual Meetin f American 
Institute of Mining Engineers, Tevente ely 907. 
Transactions Am. Inst. Min. E., No. 19, Jan., 1908 
t U. S. Geological Survey, Washing- 

tStanley, H. M. Photographic and Co-ordinate Sur- 
veying, Trans., Am. Inst. Min. E., xx., 740 to 766 \\S91). 

or’ st and Geodetic Survey, 2, 
app. 10, pp. 619 to 435 (1897). ; 
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two vertical scales must be 
adjusted so that the center- 
point marked on each strip 
will fall in the center of the 
camera-field or film, and a 
straight line connecting these 
two center points on the 
negative, after exposure, will 
thus establish the horizontal 
line. To the top of the cam- 
era-box two G0’ levels at 
right angles to each. other 
are adjusted and a sight ali- 
dade is attached, in such a 
manner that its direction of 
sight coincides with a line 
extended from the center of 
the lens to the zero or 
center-point of the horizour- 
tal scale inside the camera. 
The bottom of the camera; 
box is fitted with three level- 
ing screws, adjustable to 
the transit-tripod. To make 
the camera more serviceable, 
and to eliminate the ne- 
cessity of a transit at the 
camera-stations, a transit- 
plate with vernier may also 
be fitted to the camera- 
box; and from thts all neces- 
sary angles can be _ read. 
From the photographs taken 
with a panoramic camera 
fitted with the above attach- 
ments it is possible ta de- 
termine the positions, both 
horizontally and_ vertically, 
of all points within the area 
photographed. 
ADJUSTMENT.—To  deter- 
mine whether the zero of the 
horizontal scale corresponds 
to the point of sight taken 
with the alidade, and also 
to ascertain whether the 
center-marks. of ver- 
tical scale representing the 


\ 


horizon-line are correctly 


FIG. 2. PANORAMIC CAMERA FITTED FOR TOPOGRAPHIC MAPPING. Placed, the procedure is as 


To fit the camera for surveying, both a horizontal and 
a vertical scale should be sco adjusted within the camera- 
box as to be photographed on the sensitized film at the 
time of exposure. To accomplish this, a strip of metal 


or celluloid graduated into degrees (1° = when r 


360 
= focal length of lens) is attached to the lower circular 
film-guide in such a way that the degree marks pro- 
ject % in. above the guide. The sensitized film passes 
on the outside of this, and when the exposure is made 
the degree-marks are photographed in the sky-line of the 
film. These degree-marks are nearly 0.1 in. apart on 


follows: 

With the transit set up over a station from which a 
broad view may be obtained, sight on some prominent 
point and then take angular readings to other points 
and note several points of .equal elevation to the station 
occupied. Set up the camera over this station, sight the 
attached alidade on the first point sighted with transit, 
and then take view. After development of the negative 
a comparison of the readings is made. If the zero of 
the horizontal scale does not fall directly over the point 
sighted with the alidade, shift the scale or alidade to 
the amount of difference indicated on the negative, If 
the points of equal elevation noted by the transit read- 
ings do not fall on the horizon-line represented on the 


surrounding shore-line of the lake or the horizon-line 
of the sea. If this is not the case, the scales should 
be adjusted until harmony exists 

With the present camera adjustments for determining 
the parallelism of the film to the axis on which the lens 
revolves cannot be made. A camera, however, is under 
construction in which this and other adjustments will be 
possible. 

FIELD-WORK.—The accuracy and detail of the map 
ping depend largely upon the precision of the base work 
the number of camera-stations occupied, and also the 
scale of the map. If a careful primary and secondary 
triangulation of an area has been made, and numerous 
stations have been estabHshed, one could enter the fleld 
with camera alone and complete the fleld-work of a 
fairly accurate topographic survey of that section in the 
same manner one would use a plane-table, but in a 
much shorter time. With the plane-table, most of the 
plotting is done in the field, with the camera th ume 
work is done in the office; with the plane-table one can 
occupy but one station at a time; with the camera, when 
plotting, one can practically occupy two or more sta 
tions at once and in this way simultaneously, from two 
or more points of view, see the area to be mapped 
This latter circumstance is a strong factor in the identi 
fication of points. Again, when a mere reconnaissance 
survey is to be made, the topographic work may be a 
complished with the camera while the triangulation | 
advancing. By so doing, not only time is saved, but 
much information regarding the timber-limits and den 
sity of growth, and in some instances characteristic 
land-sculpture and geologic structure, may afterward 
be obtained from the photographs, all of which would 
be omitted by the usual method of mapping For re 
connaissance work the camera is, therefore, especially 
to be recommended. 

All the triangulation-stations occupied by the transit, 
should also be occupied by the camera, thus securing 
a check on the triangulation. In selecting camera-sta 
tions, those taken at low and moderate elevations are 
of greatest service as aids in drawing the topographic 
details, while those at high elevations are best for ad 
vancing the triangulation. In each case, however, it*is 
necessary to have three previously-determined points in 
the fleld of view, preferably at wide angles, which may 
be sighted with the alidade on the camera from the 
station occupied, so that, from the angular readings 
taken, the position of the camera-station can be deter 
mined. The elevations of these intermediate stations 
are noted from barometric readings and later are checked 
by determinations from the elevations of known points 
included upon the negative. The elevations of the tri- 
angulated points, where the transit is employed, are de- 
termined in the usual way by vertical angle-readings 
upon points of known elevation or at sea-level. 

It is hardly necessary to mention the advisability of 
erecting monuments or signals upon all stations so that 
they may be sighted from other and new stations. 

PLOTTING MAPS FROM PHOTOGRAPHS.-—It ts first 
necessary to develop the film-negatives—the best plan 
being to do so in the field, so that a defective negative 
may be replaced by taking another view at once. Such 
failures, .however, are not probable. During the. past 
summer I took 200 views under all conditions of weather, 


FIG. 3. VIEW OF RENDU GLACIER, GLACIER BAY, ALASKA, AS TAKEN BY PANORAMIC-TOPOGRAPHIC CAMERA. 


‘he negative; and on an enlargement of two diameters, 
angular readings may easily be estimated to an accuracy 


of 


On the sides of the upper and lower film-guides is at- 
‘ched a thin metal strip, 0.25 in. wide, in which wedge- 
haped notches are made, the divisions (= 1/s in. for the 
‘mera used) being equal to a hundredth part of the 
focal length of the lens (see Figs. 1, 3 and 4). ‘These 


vertical scales, it is a simple matter to adjust either the 
seales or the levels until such is the case. To make 
this latter adjustment perfect may require several trials. 

A simpler way to adjust the vertical scales, and a test 
that should be made from time to time in the field, is 
to set up the camera on the shore-line of a lake or at 
sea-level and make an exposure; the horizon-line indi- 
cated by the vertical scales should coincide with the 


and not one of the negatives was defective. They were 
developed in the field, for the most part within a day 
or two after exposure; and several dozen, left unde- 
veloped until my return to the office, some three months 
later, were developed with equally good results. 

A preliminary plotting of triangulation-points, and 
camera-stations on the map should be done in the field, 
and traverses of trial and shore-lines should be added. 
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This is recommended to prevent the introduction of 
‘holes"’ in the map, that is, small areas which cannot 
be accurately plotted in the office, because they were 
sighted from but one station, or were otherwise neg- 
lected. In the office, to facilitate the topographic plot- 
ting, enlargements are made from the negatives, which 
were 5 x 12 ins., to prints, 10 x 24 ins, in size. As the 
horizontal and vertical scales are photographed on the 
negative at the time of exposure, no error is introduced 
by making these enlargements. The uneven contraction 


above or below the center-line by the horizontal distance 

of the point, measured in feet, and dividing by 100, as 

the divisions represent hundredths of the focal length 

for the photograph. (The focal length or radius for the 

enlarged panoramic photograph is obtained from the 


formula r = — H, where H = % of the circumference 

of circle or distance measured between 90° on the hori- 

zontal scale of the enlarged photograph). This result is 
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tour by the aid of the photographs. By usir, 
method an experienced topographic draftsma 
plete an expressive map of the land-sculpture pal 


from photographs in the office. 
Both the plotting of points and the dete; 
their elevation may be done graphically as ; 
Construct a framework, consisting of 3 ba; 
length (about 5 ins.), attached to a curved str = 
sheeting, of the size of the photograph, sh: 4 : 
6. At the junction of the 3 bars representi; 


and expansion of photographic paper is often a cause 
of error in plotting; but if care is taken in developing 
and drying the prints, and if they are all made on the 
same kind of photographic paper, this error is only a 
slight one. To eliminate it, however, plotting may be 
done directly from the negatives. 

Having established a map-scale and plotted the trian- 
gulation-points, the camera-stations should next be de- 
termined. This is done by the three-point method, by 
which the angular readings to three or more determined 
points, taken from the station, either by a transit or ‘read 
from the photograph, are plotted on a piece of tracing- 
paper. The lines indicating the angular readings are 
placed over the respective points and the positions of 
the camera-stations thus located. 

The camera-stations being plotted on the map, one 
may next proceed to select numerous points common to 
two or more views from different stations, and to plot 
their positions by lines of intersection representing their 
respective bearings read from the horizontal scale on 
the photograph. 

To facilitate this work a T-square 1 ft. long is made, 
the vertical arm being divided to correspond with the 
vertical scale of the photograph. The photograph is ad- 
justed to a drawing-board 12 x 24 ins. in size, so that 
the center-line of the vertical scales coincides with the 
center-division marked on the T-square, (Fig. 7.) On 


FIG. 4. ANOTHER VIEW OF RENDU GLACIER. 


added to the elevation of the camera-station above sea- 
level and the sum is the elevation of the point. Thus, 
if a mountain-peak is 20 divisions above the center-line 
on the vertical scale and the horizontal distance meas- 
20 x 8,000 
ures 8,000 ft., then its relative altitude is —————~- = 
100 
1,600 ft.; this added to the elevation of the camera- 
station gives the total elevation of the peak above sea- 
level. (In computing the elevation of distant points the 
correction for curvature of the earth and refraction 
should be added). 

When plotting, the photographs showing the same area 
from two stations are set up on the drawing-table, as 
shown in Fig. 7, and points seen from both stations are 
numbered directly on the photographs, the same num- 
bers being used to indicate the points on the map. 

The protractor used in this work was of card-board, 
10 ins. in diameter, with the central portion cut out. 
This was oriented on the map over the camera-station 
and made fast with thumb-tacks. A narrow scale, 10 ins. 
long, divided into units of the map-scale, and fitted with 
a pin-point at the 0 mark, served as a protractor-arm 
as. well as a scale for measuring the horizontal distance. 
This arrangement is shown in Fig. 7. 

To obviate the necessity of orienting the protractor 
for each station, and to facilitate plotting, an engineers’ 
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of the arc, attach a pin-point; the distance fro: n- 
point to outer surface of curved metal sheet 1 be 
equal to the determined focal length for the photovraphs 
from which the map is to be plotted. On the photoxrap! 
project the points to be plotted to its base (botiom of 
photograph). Fasten this photograph face out to the 
framework and place pin-point on the same over the 
station-point on the map and then orient it the 
photo direction. Project the points at base of photo- 
graph on the map, indicating them by numl cor 
responding to those on the photograph. In this manner 
the direction of each point is plotted directly from the 
photographs. 

To ascertain the altitude of points on the photograph 
relative to the camera-station we have this proportion 
The measured distance, y, of point on photograph above 
or below the horizontal line is to the determined focal 
length for photograph, f, as the elevation of the point FE 
above or below camera-station is to its horizontal dis 
tance, z, from the camera-station. This proportion, y:f 
:: B:a@, gives gy=— Ef, which is the formula for a hy- 
perbola in which 2 and y are the variable and FP) and f 
the constant factors. 

To construct the diagram, divide the horizontal axis 
of a rectangular co-ordinate system into units of the 
map-scale; from this, at points representing intervals of 
1,000 ft. horizontal distance, erect vertical lines, on 


PLAN SIDE ELEVATION 


RENDU GLACIER 
Scale 1: 110,000 
Contour Interval 500 ft. 
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FIG. 5. MAP OF RENDU GLACIER. 


the map a line is drawn from the respective camera- 
station in the direction sighted at the time the photo- 
graph was taken, and by the aid of a protractor, and 
angular readings taken with the T-square from the hor- 
izontal scale, the directions of all points may be plotted. 
When the position of any point has been determined by 
the intersection of its lines of direction from two or 
more stations, its relative elevation may be obtained by 
multiplying the number of divisions on the T-square 


parallel movable protractor may be used to advan- 
tage. As this protractor has a fixed orientation it is 
necessary to determine the azimuth for the zero-point 
on each photograph and to adjust the horizontal scale 
so that the direct azimuth readings may be taken from 
the photographs. 

After a sufficient number of characteristic points have 
been plotted upon the map and their elevations noted, 
it is a simple procedure to introduce the lines of con- 


FRONT ELEVATLON. 


FIG. 6. FRAMEWORK USED IN PLOTTING. 


which the computed lengths of y for each 100 ft. © °va- 
tion at the respective horizontal distances are indi sted. 
By connecting the points which represent the same ele- 
vation on these vertical lines of the diagram, hyp: rbdolic 
curves are formed (see Fig. 8), each curve repres::ting 
points of equal elevation at their respective hor: otal 
distances. With a diagram thus constructed, we ©0 
scale the horizon distance of a point direct!y and 
also measure its elevation, relative to the came: 
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- transferring, preferably with a pair of dividers, 
.nce y from the photograph to the diagram, dl- 
nove the point indicating its horizontal distance. 
‘jeability of this graphic method has not been 
put, though it may lack in accuracy, it will un- 
facilitate and greatly shorten the work of 
the maps. 


OF METHOD.—The two photographs, 


and 4, may serve to illustrate the panoramic 
These views are of Rendu Glacier, in Glacier 
The peaks with a triangle over them are 


aska. 


penditure of much time in the field in constructing the 
map, and the expense of a large field-party. The condi- 
tions of weather which exist along the western coast and 
in Alaska are such that the summits are enveloped in a 
cloud of fog, often during the greater portion of the day. 
When the view is clear for a short time only, a photo- 
graph of the surrounding country may be taken, thus 
completing in a fraction of an hour the work at a 


_ station which would require many hours or even days by 


the plane-table method. It should be noted that alidade- 
reading and note-taking from a mountain-top in Alaska 
on the usual cold, foggy day, 

Horizontal Scale with a_ still colder wind 

— blowing, is by no means com- 

: fortable, and even the best 
topographers are inclined to 


hurry their work. In this 
manner, some portions of an 
area are more carefully 
mapped than others. Having 
the photographs of an area 


MAP FROM PHOTOGRAPHS. 


ilation-points determined in 1892 by Professor H. 

F d, whose map was used as a base. The two cam- 
é tions occupied, on opposite sides of the inlet, 
wet ocated by transit-readings on the triangulation- 
point These points and stations were first plotted on 
the accompanying map, Fig. 5; the positions of numer- 
ous points represented on each photograph were deter- 
mined by the above method, and a map sufficiently ac- 

ve for the intended purpose was thus constructed. 

rhe maximum difference in 
elevation of a point measured 


6. 7. SKETCH SHOWING ARRANGEMENT FOR PLOTTING OF 


with the bearings of all points 
registered directly above 
them, the plotting of the map 
can be done with more 
agreeable surroundings in the office, where all conven- 
iences are at hand, and thus a map can be constructed 
of more uniform accuracy, and with as much detail as 
desired. If this or a similar graphic method of mapping 
were applied in certain regions a great deal would be 
saved in both time and expense, compared with topo- 
graphic surveying as generally practiced. 

COMPARISON OF PANORAMIC CAMERA METHOD 
WITH OTHER PHOTOGRAPHIC METHODS.—In the 


on photographs from two or 
more camera-stations seldom ex- 
ceeds 10 ft. for a horizontal dis- 
tance of one mile. Determina- 
tions of the two triangulation- 
points shown in the accompany- 
ing views gave the following 
results: 

Triangulation Pt. 1, from Sta. 
A. Horizontal dist. = 31,500 ft. 
Elevation = 4,934 ft. 

Triangulation Pt. 1 from Sta. 
B. Horizontal dist. = 25,000 ft. 
Elevation = 4,906 ft. 


A difference of 28 ft. inadis- ° £3 § § 3 § 
tance of 5 miles. 

Triangulation Pt. 2, from Sta. 
A. Horizontal dist. = 14,500 ft. 
Elevation = 4,868 ft. 

Triangulation Pt. 2, from Sta. B. Horizontal dist. = 
18,400 ft. Elevation = 4,842 ft. 

A difference of 26 ft. in a distance of 3 miles. 

ADVANTAGES OF THE PANORAMIC CAMERA 
METHOD.—Photography cannot’ replace’ instrumental 
topographic surveying, and, in many areas, cannot be 
used at all; yet experience has shown it to be a valuable 
adjunct in nearly all surveys. The topographic features 
of an area will necessarily determine the method to be 
employed in its mapping. A flat, rolling plain cannot 
be mapped in the same manner as a rugged mountainous 
region, or a heavily timbered area where broad views 
cannot be obtained. Areas of bold topography with sharp 
or often rounded summits and little timber, such as are 
encountered in the western states and Alaska, are most 
advantageously mapped by the camera method. To make 
a plane-table survey of such an area requires the ex- 


FIG. 8. HYPERBOLIC DIAGRAM FOR 
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ETERMINING ELEVATION 
OF POINTS. 


present .practice of photo-topography a photo-theodolite 
or similar instrument is employed. This consists of a 
specially prepared plate-camera with a fixed-focus lens 
adjusted to a horizontal transit-circle. Attached to the 
top of the camera-box is a telescope with vertical circle 
for the reading of vertical angles. At the back of the 
camera and directly in front of the sensitized plate are 
two cross-hairs, the one forming the vertical center-line 
and the other the horizon-line. Inside the camera is a 
flat magnetic needle attached to a disk, to which a 
vertical transparent scale is adjusted. This revolves 
directly in front of the sensitized plate so that when the 
exposure is made the magnetic bearing of the view is 
photographed upon it. With this instrument a group of 
eight views are necessary to complete a panorama, and 
the angular direction of each view must be read on the 
horizontal transit-plate and noted. Another disadvantage 


of the photo-theodolite is its weight and bulk, besides the 
limited number of plates which may be taken on a trip 
and the necessity of reloading the plate-holders. With 
the panpramic camera the daylight-loading films are 
used, which eliminate the danger of breakage, lessen the 
weight to be carried and permit development in the fleld 
directly after exposure, in a daylight developing-tank 

The plotting of a map from the views taken by the 
photo-theodolite is a long and tedious process (though 
possessing no special difficulties), and the office work 
necessary to complete the map is many times greater 
than that required for the same amount of mapping 
by the panoramic camera. 

Since the publication of this article by the 
American Institute of Mining Engineers the 
writer has drawn up plans and specifications for 
the construction of a camera better adapted for 
this method of surveying. This instrument has 
been ordered through the Bausch and Lomb Op 
tical Company. Both the camera and the method 
will be thoroughly tested in the field this sum- 
mer by the U. S. Geological Survey and the ac 
curacy of the method compared with that of 
plane table mapping. This new camera differs 
from the one described in that the scales and 
adjustments are of greater accuracy and the 
lens, levels, scales and alidade are all attached 
to an aluminum box of rigid construction. The 
back of the camera box is the only removable 
part, the other parts all being in rigid adjust 
ment. These adjustments may be readily tested 
by removing the back of the camera and intro- 
ducing a film roll with a focusing film attached 
(this latter is made by removing the sensitized 
portion of the film and matting the remaining 
celluloid sheet). By revolving the camera lens 
the photographic projection may be seen on this 
focusing film and at the same time the horizontal 
and vertical scales in the camera, and with a 
transit set up alongside of the camera at & 
point where a broad view may be obtained a 
comparison of the transit readings with those 
of the camera scales may be made directly in 
the field. 


A COMBINED CONCRETE BARROW AND MIXER. 

The Ransome Concrete Machinery Co. has re- 
cently put on the market a device which com 
bines a concrete barrow and mixer so that it is 
possible to save the time and labor ordinarily 
needed in small work in the triple movement 
from storage pile to barrow, from barrow to 
mixer and from mixer back again to barrow. 
Fig. 1 shows the barrow, the usual concrete cart 
provided with interior blades for the more ef- 
ficient mixing of the concrete, and the frame into 
which the barrow is placed to be revolved. Fig. 
2 shows the cap cover clamped down on the bar- 
row and the device ready for mixing concrete. 
The axles of the cart serve as axles of revolution, 
but the hubs act as journals, so that the wheels 
do not revolve in the mixing operation. 

The mixer shown is hand driven, but they are 
a'so made so that they may be power driven, 
either in single or multiple parallel units. . 


Fig. 1. 


Barrow on Way to Mixing Frame. 


COMBINED CONCRETE BARROW AND MIXER. 
(Made by the Ransome Concrete Machinery Go.) 


Fig. 2. Mixer in Operation. 
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NEW RAIL SECTIONS AND RAIL SPECIFICATIONS OF 
THE AMERICAN RAILWAY ASSOCIATION. 


The vexing question of securing better rails, in- 
cluding as an auxiliary the question of redesign- 
ing the present rail sections in order to im- 
prove the conditions of rolling by permitting 
lower finishing temperatures without injury to 
the thin flange of the base, was taken up by the 
American Railway Association something over a 
year ago. A strong committee was appointed to 
deal with the question. This committee 


advisedly done to keep down the number of 
different sections, although several railways make 
extensive use of rails of intermediate weight, as 
85-lb. for first-class trackage. Indeed, the Com- 
mittee was strongly urged to provide for the 85- 
Ib. size in its list of standard sections, but after 
full consideration it refused to accede to the re- 
quest. 

We need not remind the reader that there has 
been a growing dissatisfaction with the Ameri- 
can Society of Civil Engineers’ list of rail sec- 


sizes between the even 19-lb. weights. This was 


gested, at least for the present, and pendin, 
when both of these types can be tried ou: 
service. 

Some of the replies to Circular No. 768 
fear on the part of certain members that th 
ing of the base proportionate to the he: 
necessary to balance the section and secure 
the head at a lower temperature, would tend 
the stability of the rail and increase the cut: 
ties. These points were considered in des 
sections, and it was determined that so far a 
is concerned the sections are well within th: 


be necessary to provide two types as originally sug- 


for roads now using an intermediate weight it 


tions, especially with the heaviest section, 100 safety, and with respect to the cutting of | ; 
has called to its assistance a number of yg lbs. per yd. The Society’s Committee on Rails 45 felt that the increasing wheel loads 
experts * © 1} he Is sonducted ies tests > 
at the different rail mills in connection with its inves: has been occupied with the question of revising 
tigation of the discard and other problems. these sections, in connection with its revision of 
The result of the year’s work is a complete rail specifications, but up to the present has pro- t 
. specification for Beasemer steel and open-hearth gressed no farther than to draw up a set of it would be sufficient for all reasonable pu 
steel rails, and two series of new rail sections guiding principles for the design of rail sections upmit designs for five different weights, : 
designed to remedy the unfavorable points of the [Eng. News, Jan. 23, 1908, p. 105]. The Penn- from 60 to 100 Ibs. per yd. by 1™Ib. increm es 
4 present Am. Soc. C. E, sections (which are in sylvania Railroad took a more definite step in replies to Circular No. 768, however, indicate: de 
6 wide use in this country). The new specifica- 107 by designing an 85-lb. and a 100-Ib. section sire on the part of a number of the large roa: 
| 2°. | 
- 
4 IK 90° - 
| 100" | 
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FIG. 1. NEW RAIL SECTIONS, TYPE A, AMERICAN RAILWAY FIG. 2. NEW RAIL SECTIONS, TYPE B, AMERICAN RAILWAY 
{ ASSOCIATION, APRIL 22, 1908. ASSOCIATION, APRIL 22, 1908. 
5, PROPERTIES OF RAIL SECTIONS—TYPE A. PROPERTIES > RAIL ee -TYPE B. ; 
60-1b 70-1b. 8O-Ib. 90-1b. 100-Ib. 60-1 70- 80-Ib. 90-Ib. 1K) It 
Sectional Areas, Sq. Ins. Sectional Areas, Sa. Ins. 
(37. ” (29.8 (38.8 %) (36.2 %) %) (38.8%) (40.1%) (38.8 %) 
Web 14 ‘6D 2 12 2.29 1.14 1. 34 1.54 1.70 
A (24. 1's (21. 3 % %) (21.0 %) (24.0 %) at %) (19.4 %) (19.5 5 %) (19.5 %) (19.2 %) qo ) 
4 (38.2 %) 3s. 9 %) (40.2 %) (39.8 %) (39.7 %) (41.8 %) (40.4 %) (41.7 %) (40.7 %) 406 o 
5.86 6.82 798 882 9.84 Total area ............. 5.87 6.89 7.91 8.87 9.85 
(100%) (100%) (100% (100%) (100%) (100%) (100%) (100%) 
Moment of inertia ......... 15.41 21.05 28.80 38.70 48.94 13.3 18.6 25.1 32.3 413 
8.21 10.24 12.56 15.04 Head 5.90 7.79 9.38 11.45 13.70 
7.24 951 ° 12.46 15.23 17.78 “80 8.62 11.08 13.21 15.74 
a eriphery to Sectional Area. 
Area, 2.12 1.93 1.90 2.16 1.99 1.79 1.68 1.64 
3.12 3.07 3.57 3.30 3.21 4.38 4.10 3.57 3.65 3.60 
3.00 2. 2.52 2.92 2.90 2.72 2.5 2.42 2.37 
q tions and sections were submitted by the Com- of improved distribution, and placing a trial or-_ tain the 85-lb. standard now in quite general 7 
tS mittee to the Association at its last annual meet- der for rails of this section. This trial resulted such strong demands were made for a 0 : a 
| ing, Apri 22, 1908, being proposed for adoption a few months ago in the final approval of the Weight that the Committee felt at one e os 
th might be necessary to yield on this poiat, and 
is as “Recommended Practice” of the Association. new sections for the 1908 rails o e company. double ‘the number of weights to meet the views of 
G They were so approved. The Pemaytrante, Sons were shown in our individual members as they had previously double! the 
NEW RAIL SECTIONS.—The new rail sec- issue of April 16, 1908, p. 427. ‘ member ef types ef section fob the same cause. Re- 
‘ tions are fully represented by the drawings Figs: The American Railway Association’s Commit- ently, however, some of the important lines ave 
1 and 2 herewith, compiled from the report. © tee reports on the subject of rail sections as fol- shown a disposition to drop the 85-lb. standard, a 
- Tables below the drawings give the sectional lows: ' as the Committee has again been urgently nage yr 
t areas and other properties of the several weights The Committee, after considering the criticisms and by the manufacturers to hold the railroads in 2 
| as caleulated by the Committee. There are two suggestions received in reply to Circular No. 768, and this matter, in order to prevent the multiplicat' 
7 po tins : oie f sach a full set from 60 after visiting the mills and witnessing the rolling of sections which will surely result unless the Asso. 00 
h yee, & 908 Se eo pe hi rails of both the new types of section, are confirmed takes a firm stand at this time, your Committe: °° 
ir Ibs. per yd. to 100 Ibs. per yd. is Getalled. § This in their opinion that a change from the Am. Soc. C. E. determined to hold to its original recommendati: ‘0 
i provision of two types is 8 distinct novelty in thw. section is necessary in order to obtain the best results the matter of weights of section, and trusts tha’ ‘i 
field of rail section standards; it will be noticed in manufacture, and while they feel that it will be de- members will see the importance of subordinating =" 
i that type B is slightly stockier than type A, i. e., sirable to unite on a single type as the standard of this sonal preferences to the general good. It is quite “al 
is somewhat smaller for the same weight. Association, the views expressed by the various mem-_ erally recognized that all reasonable demands c: : 
Almost equally novel is the elimination of all pers in reply to Circular No, 768 indicate that it will met by the series of sections herewith submitted, | 
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great hardship to change, when it is con- 
. they have the option of going either higher 

nan their present standard. 
cee feels that this is an opportune time 
nich will tend to reduce the number of 
weights to the minimum, and that if such 
+ taken now it will be increasingly difficult 
-h anything along these lines in the future. 
wd to the relation of the rail to the wheel 
ing surfaces, the Committee had the fullest 
from both the mechanical and maintenance- 
wpoints as to results of experience under all 
before designing the sections submitted, and 
replies to Circular No. 768 indicate that a 
ors still favor an increase in the top corner 
" is believed that the Association will be safe 
oe the recommendation of the Committee in 

iar. 

g mittee feels that the main objects of the in- 
have been accomplished in the work al- 


and that members are now in a position to 
a best rails which can be manufactured in the 
are tte of the art. The adoption of the new and 
inced sections will enable the manufacturers 
i e pails at lower temperatures, thus ensuring a 
finer , and better wearing quality, as well as re- 
duci - ‘he internal stresses. The nearest approach to 
as » standard type has been arrived at consistent 
with peosent engineering knowledge and opinion. Pro- 
yisior s been made for the rejection of all rails con- 
taining dangerous physical defects, and means have 
been provided for keeping accurate records of the rails 


rolled from different parts of the ingot, and for uni- 
form reports of rail failures, so that accurate informa- 
tion to the cause of failure will be available in the 


* * * The experiments with canted rails, referred 
to in the report of April, 1907, have not been carried 
on long enough to enable your Committee to arrive at 
iny definite conclusion, but a recent inspection of these 
experimental rails indicates that the canting will cause 
ney to tighten up the gage, and it is also ob- 
served that on curves the metal of the top of the head 
flow to the inside of the low rail, instead of to the 
outside as in usual practice. This latter tendency will 
have to be reckoned with in considering the effect on 
flange wear. 


RAIL SPECIFICATIONS.—Complete specifica- 
tions were drawn up by the Committee for both 
Bessemer and open-hearth rails. The two are 
practically identical except in chemical require- 
ments, and we have therefore consolidated them, 
indicating the several divergences. 


Specifications for Bessemer and Open-Hearth Steel Rails. 


Proposed by the Committee on Standard Rail and 
Wheel Sections and approved by the American Railway 
Association as Recommended Practice, April 22, 1908. 

(NOTE.—The specifications for Bessemer and 
Open-Hearth are identical except for the chemical 
composition, and some clauses in paragraphs 10 
and 13. Words in italics appear only in the 
Bessemer specification; words in brackets [ ] ap- 
pear only in the open-hearth specification.—Ed) 

entire process of manufacture and testing shall 
in accordance with the best current state of the art, 
nd special care shall be taken to conform to the fol- 
wing instructions: 

1. PROCESS OF MANUFACTURE.—(a) Ingots shall 
e kept in a vertical position until ready to be rolled, 

until the metal in the interior has had time to 

(b) “Bled” ingots shall not be used. (‘‘Bled ingot’’— 
one from the interior of which the liquid steel has been 
permitted to escape.) 

, There shall be sheared from the end of the bloom 

formed from the top of the ingot, sufficient ‘‘discard”’ 

fo insure sound rails. (All metal from the top of the 

ingot Bae y- cut from the bloom or the rail, is the 
op discard.’’) 

CHEMICAL COMPOSITION.—The chemical com- 

po ition of the steel from which the rails are rolled 


} 


sha within the limits shown in the accompanying 


SHRINKAGE.—The number of passes and speed of 
> n hall be so regulated that, on leaving the rolls at 
he tual pass, the temperature of the rails will not ex- 


ceed ‘hat which requires a shrinkage allowance at the 
hot saws, for a 33-ft. rail of 100-lb. section, of 6% ins., 
and’, in. less for each 10 Ibs. decrease of section. No 
- al means of cooling the steel shall be used be- 


tween the “leading”? and ‘‘finishing’’ passes, nor after 
the ra 's leave the finishing rolls; neither shall rails be 


before sawing for the purpose of reducing their 
temperature, 


4. DROP TEST.—The drop testing machine shall have 
a tup of 2,000 lbs. weight, the striking face of which 
Shall have a radius of 5 ins. 

The anvil block shall be adequately supported and 
shall weigh 20,000 Ibs. 

The supports shall be a part of or firmly secured to 
the anvil. 

The test piece shall be placed head upward on solid 
supports, 5 ins. top radius, 3 ft. between centers, and 
subjected to impact tests, the tup falling free from the 
following heights: 


One drop test shall be made on a piece of rail rolled 
from the top of the ingot, not less than 4 ft. and not 
more than 6 ft. long, selected by the Inspector from each 
heat of steel. 

(Special or additional tests may be made at the discre- 
tion of the Inspector.) 

The temperature of the test pieces shall be between 
32° and 100° F. 

(a) If the test piece breaks without showing ‘‘pipe,’ 
or physical defect, all rails from that heat shall be re- 
jected absolutely. 

(b) If, however, the test piece broken shows ‘“‘pipe,”’ 
or physical defect, the top rail from each ingot of that 
heat shall be rejected, and 

(c) A second test shall then be made of a test piece 
selected by the Inspector from a rail other than that 
from the top of the ingot. If this second piece breaks, 
the remainder of the rails of the heat shall also be re- 
jected. If this second piece does not break, the remain- 
der of the rails of the heat will be accepted. 

If the test piece does not break under the drop test, 
it shall then be tested to destruction, and 

(ad) If, when so tested to destruction, the test piece 
shows ‘‘pipe,’’ or physical defect, the top rail from each 
ingot shall be rejected; the remainder of the rails of the 
heat will be accepted. 

(e) If, when so tested to destruction, the test piece 
does not show ‘“‘pipe,’’ or physical defect, all the rails 
of the heat will be accepted. 

5. SECTION.—The section of rail shall conform to 
the template furnished by the purchaser as accurately 
as possible consistent with the paragraph relative to 
specified. weight. 

An excess of 1-32 in. in height of rails, and a variation 
of 1-16 in. in width of flange will be permitted, but no 
variations will be allowed in dimensions affecting the 
fit of the splice bars. 

6. WEIGHT.—The weight of the rail shall be main- 
tained as nearly as possible, after complying with the 
preceding paragraph, to that specified in the contract. 

A variation of one-half of one per cent. from the 
calculated weight of section, on an entire order, will be 
allowed. 

Rails will be accepted and paid for according to ac- 
tual weight. 

7. LENGTH.—The standard length of rails shall be 33 
ft. Ten per cent. of the entire order will be accepted 
in shorter lengths varying as follows: 30-ft., 28-ft., 26- 
ft. and 24-ft. A variation of % in. from the specified 
length will be allowed. 

All No. 1 rails less than 33 ft. long shall be painted 
green on both ends. 

8. DRILLING.—Circular holes for splice bars shall 
be drilled in accordance with specifications of the pur- 
chaser. They shall in every respect conform accurately 
to drawing and dimensions furnished and must be free 
from burrs. 

9. STRAIGHTENING.—Care must be taken in _ hot- 
straightening rails, and it must result in their being 
left in such condition that they shall not vary through- 
out their entire length more than 3 ins. from a straight 
line in any direction when delivered to the cold-straight- 
ening presses. Those which vary beyond that amount, 
or have short kinks, shall be classed as second quality 
rails and be so marked. Rails while on the “‘hot’’ beds 
shall be protected from coming in contact with water or 
snow. The distance between supports of rails in the 
gagging press shall not be less than 42 ins.; supports 
to have flat surfaces. Rails shall be straight in line 
and surface and smooth on head when finished—finat 
straightening being done while cold. They shall be 
sawed square at ends, variations to be not more than 
1-32 in., and prior to shipment shall have the burr 
caused by the saw cutting removed and the ends made 
clean. 

10. BRANDING.—[All open-hearth rails must be 
marked O. H. to distinguish them from Bessemer rails 
when in track.] The name of the maker, the weight 
of the rail, and the month and year of manufacture 
shall be rolled in raised letters and figures on the side 
of the web. The number of the heat and a letter indi- 
cating the portion of the ingot from which the rail was 
made shall be plainly stamped on the web of each rail, 
where it will not be covered by the splice bars. Rails to 
be lettered consecutively “‘A,”’ “B,’’ ete.. the rail 
from the top of the ingot being ‘‘A.’’ In case of a top 
discard of twenty or more per cent., letter ‘‘A’’ will be 
omitted. All rails marked ‘‘A’’ shall be kept separate 
and be shipped in separate cars. 

11. NO. 1 RAILS.—No. 1 rails shall be free from in- 
jurious defects and flaws of all kinds. 

12. NO. 2 RAILS.—Rails which, by reason of surface 
imperfections, are not classed as No. 1 rails, shall be 
considered No. 2 rails, but No. 2 rails shall not be ac- 
cepted for shipment which have flaws in the head of 
more than % in., or in the flange of more than % in. in 
depth, and these shall not, in the judgment of the In- 
spector, be, in any individual rail, so numerous or of 
such a character as to render it unfit for recognized 
No. 2 rail uses. 


BESSEMER STEEL RAILS. 


Cart 60-Ib. 70-Ib. 80-1b. 90-Ib. 100-Ib. 
MOnganese ..... 0.80—1.10 0.80—1.10 0.80+1.10 0.85—1.15 0.90—1.2) 
sphorus—not ace 0.10 0.10 0.10 0.10 0.10 
lur—not to 0.075 0.075 0.075 0.075 0.075 
‘hen lower phosphorus can be secured, a proper proportionate increase in carbon should be made.) 
([OPEN-HEARTH STEEL RAILS. 
{ 60-1b. 70-Ib. 80-1b. 90-1b. 100-Ib. 
to 0.04 0.04 0.04 0.04 0.04 
paurnot to exceed....... ae ae 0.06 0.06 0.06 0.06 0.06 


Both ends of No. 2 rails shall be painted white, and 
shall have two prick punch marks on the side of the 
web near the end of the rail, so placed as not to be 
covered by the splice bars. They must be kept separate 
from No. 1 rails and be shipped in separate cars. 

13. INSPECTION.—(a) Inspectors representing the 
purchaser shall have free entry to the works of the man 
ufacturer at all times while the contract is being exe 
cuted, and shall have all reasonable facilities afforded 
them by the manufacturer to satisfy them that the 
rails have been made in accordance with the terms of 
the specifications. 

(b) The manufacturer shall, before the rails are 
shipped, furnish the Inspector daily with carbon de- 
terminations for each heat, and a complete chemical analy- 
sis every 24 hours representing the average of the other 
elements contained in the steel for each day and night 
turn {with a complete chemical determination for each 
heat]. These analyses shall be made on drillings taken 
from small test ingots. The drillings for analysis shall 
be taken from the ladle test ingot at a distance of \& in. 
beneath the surface. 

(c) All tests and inspection shall be made at the place 
of manufacture prior to shipment, and so conducted as 
not to interfere unnecessarily with the operation of the 
mill. On request of the Inspector the manufacturer shall 
furnish drillings for check analysis. 

These specifications should be compared with 
the principal rail specifications worked out in 
the last few years by other organizations active 
in the question. Chief among these, besides the 
new Pennsylvania R. R. specification [Eng. News, 
April 16, 1908, p. 427], are (1) the specification 
of the American Railway Engineering & Main- 
tenance-of-Way Association of 1004 [Eng. News, 
March 24, 1004, p. 275]; (2) that adopted last 
summer by the American Society for Testing 
Materials [Eng. News, July 4, 1907, p. 9], and 
(3) that promulgated by a committee of the 


_American Society of Civil Engineers at the an 


nual meeting of January 15, 1908 [Eng 
Jan. 23, 1908, p. 105]. 

It is gratifying to observe that the American 
Railway Association’s specification embodies the 
most progressive or highest requirements of these 
other drafts, and in particular departs 
widely from the Am. Soc. T. M. specification, 
which, as we noted in our reports of that so- * 
ciety’s meetings and discussed editorially in our 
issue of July 4, 1907, p. 18, represented an aban- 
donment of a number of important fighting points 
in the struggle for better rails. In fact, the 
present specification meets practically all the ex- 
treme demands that were urged in vain before 
the American Society for Testing Materials. The 
only exception to this is the clause governing 
discard; and here the Committee adopts the in- 
zenious expedient of the Pennsylvania R. R. 
specification, also contained in the Am. Ry. Eng. 
& M. of W. 1904 specification, of requiring, in- 
stead of a specific amount of discard, “sufficient 
discard to insure sound rails.” 


News, 


most 


The effect of this clause is greatly reinforced 
by the drop-test clause identical with the corre 
sponding P. R. R. clause [but not found in the 
Am. Ry. Eng. & M. of W. specification], which 
rejects part or all of the heat when the top rail 
proves to be piped. 

In many respects the specification follows more 
closely the Am. Ry. Eng. & M. of W. specifica- 
tion than either the Am. Soc. C. E. or the Am. 
Soc. T. M. But as the latter two are more re- 
cent than the first-named, by three years, it may 
be better to compare the new specification with 
them alone. Aside from the radical discard and 
piping clauses, there is a distinct novelty in the 
system provided for marking the rails according 
to their position in the ingot. The other clauses 
may be compared directly with those of the two 
specifications referred to. 

Compared with the Am, Soc. C. E. specification 
(1908) the new specification requires a materially 
different chemical composition For Bessemer 
rails, it calls for somewhat lower carbon, higher 
manganese, the same sulphur, the same silicon, 
and higher phosphorus; for open-hearth rails, it 
ealls for higher carbon, higher manganese, the 
same sulphur, the same silicon and lower phos- 
phorus. It agrees in requiring a drop-test from 
every heat, in limiting the camber to 3 ins. for 
No. 1 rails, and in fixing 33 ft.,as the standard 
length of rail. 

Compared with the Am. Soc. T. M. specification, 
the American Railway Association specification 
requires substantially the same carbon, same 
phosphorus, same silicon, and slightly higher 
manganese [the Am. Soc. T. M. specifies no sul- 
phur limit]. A drop-test from every heat is re- 
quired [against one from every fifth heat, of the 
Am. Soc. T. M.]. The camber is limited to 3 ins. 


: 
i 
j 
~ 
: “ Bigher phosphorus is used, a proper proportionate reduction in carbon should be made.) ] i 
» 
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[in place of 5 ins.]. The shrinkage allowance is 


reduced. The standard length of rail is 33 ft. 


[against 30 ft. in the Am. Soc. T. M. specifica- 
tion]. 

The Committee’s report contains an excellent 
statement of the reasons which determined its 
decision in various crucial questions, as repro- 
duced by the following extracts: 

With regard to the discard question, the Committee 
has always been of the opinion that it would be pre- 
ferable to test the finished product rather than specify 
as to details of mill manufacture, and the Chairman, in 
his circular letter of May 27, 1907, addressed to the ex- 
ecutive officers of the steel companies, stated that ‘‘The 
natural way for the railroads to overcome these difficul- 
ties would be to insist upon such tests—physical, chem- 
ical, and microscopical—as would result in giving them 
the kind of material they require for their purposes, and 
such as are universally required in the case of material 
for bridges, axles, etc.’’ The difficulties which have 
stood in the way of applying this theory in connection 
with the manufacture of steel rails have been caused by 
the fact that rails are generally ordered in very large 
quantities and the product of a rail mill is turned out 
at a very rapid rate. A system of detailed tests which 
would answer in the case of axles and other material 


development of this idea would prove the best solution 
of the discard problem. 

Some of the advocates of a fixed and arbitrary discard 
have argued that the mere provision of a discard to 
insure the elimination of ‘‘piped’’ rails, or rails contain- 
ing physical defects, was not sufficient, and urged the 
rejection of a fixed percentage from the top of the ingot, 
because of the well-known fact that segregation occurs 
in the upper portion. This question of segregation was 
given careful consideration by the Committee, and while 
it is a fact that, due to the rearrangement of the con- 
stituent parts of the metal during the process of cooling 
and solidifying in the ingot mold, an analysis of the 
metal in the finished rail will often show a wide de- 
parture from the analysis required by the specifications, 
it is also true that an analysis of the metal taken from 
the different parts of the finished rail will frequently 
show similar wide yariation. This discrepancy is due 
to the fact that the test ingot referred to in the specifica- 
tions, and upon which the chemistry specification is 
based, is taken from the ladle before the metal is poured 
into the ingot mold, and consequently before the segre- 
gation takes place. 

It has been assumed that, because of this variation 
from the standard composition of the metal in the fin- 
ished rail, the rejection of all segregated metal would 
be warranted. But, on this assumption, it would be 
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FIG. 1. UNDERGROUND PIPE IRRIGATION SYSTEM FOR TREES ON BOULEVARD, WEST 
CHICAGO PARK COMMISSION. 


where the product is not so rapidly turned out would 
not be practicable in the case of rails because of the 
lack of time to complete the tests without curtailing 
the output of the plant. It was this difficulty which led 
to the adoption of specifications covering the details of 
mill practice, especially in connection with the discard. 

In pursuing its investigation of this discard question, 
the Committee received a suggestion from Mr. William 
Metcalf to the effect that it would be reasonably practi- 
cable to apply the above theory to the manufacture of 
rails by arranging to test to destruction a number of 
rail butts representing a certain proportion of the total 
output, and to base rejections on the results of these 
tests. In omer to determine the practicability of this 
suggestion, the Committee arranged for a trial lot of 
rails to be rolled from the ingot without any discard 
whatever except such as was necessary to enable the 
bloom to enter the rolls, and after these rails had been 
cut into small pieces, they were broken under the ham- 
mer and the fracture examined. This test proved to the 
satisfaction of the Committee that if “pipes’’ or other 
physical defects were present they could be detected 
by this means. The test also proved quite conclusively 
that it is possible to so conduct the process of manu- 
facture that the “‘pipes’’ or other physical defects will be 
reduced to a minimum and that these defects may not 
occur at all, even in rails rolled from the top portion 
of the ingot. 

In order to avoid an unnecessary waste of good ma- 
terial, the Committee set about to devise means by 
which the rejection of defective material could be in- 
sured without requiring an arbitrary and definite per- 
centage of discard in every case, and a Committee of 
the Pennsylvania Railroad pursuing the same line of 
investigation, adopted a tentative specification which 
provided for a physical test of this nature, and which 
further provided that when physical defects were dis- 
covered, all top rails of the heat should be rejected. 
This would result in a discard of about 25% or 30% of 
the entire metal in the heat whenever physical defects 
were discovered, and it was felt that a requirement of 
this nature would not only provide for the rejection of 
defective material, but would insure the greatest care 
on the part of the manufacturer. A trial lot of rails 
was recently rolled under this specification as to dis- 
cami, and the results convinced the Committee that a 


necessary to discard more than a third of the upper 
part of the ingot to be on the safe side, as the segrega- 
tion frequently extends that far, and while our knowl- 
edge of the subject is not as complete as we could wish 
it to be, we have a great deal of evidence that rails of 
good physical condition can be made from the upper 
portion of the ingot. Furthermore, the analyses of a 
large number of rails taken after years of service indi- 
cate that these wide variations in chemical composition 
may occur without apparently affecting the safety or 
wearing quality of the rail, and since it is impossible to 
check the analysis of the finished rail with that of the 
test ingot, the question arises as to what limits should 
be placed on the variation which will be permissible. 
None of the experts consulted are ready to say what 
this limit should be, and all admit that no facts are 
available as the result of actual experience which would 
warrant the adoption of any fixed limit to govern the 
rejection of material. The provision in the new specifi- 
cations for stamping the rails to show their position in 
the ingot will enable us to obtain more definite informa- 
tion on this point in the future. 

The attention of the Committee has been called to 
the fact that certain railroads have been keeping this 
information for some years past and that the results 
show an excess of failures in the top rails, This in- 
formation, however, is not conclusive for the purposes 
of the present investigation, for the reason that these 
rails were rolled under the old specifications as to dis- 
card, and we will be unable to determine definitely the 
effect of segregation until after we can observe the re- 
sults of rails rolled under the new specification which 
will eliminate the rails containing physical defects. 

In the matter of chemistry specifications for Bessemer 
steel rail, statistics were obtained from the officers of 
the Ore Producers’ Association which convinced the 
Committee that it would be impossible for the mills to 
furnish more than a small percentage of the total rail 
requirements of the railroads with a phosphorus specifi- 
cation less than .10. 

* * * It will be noted that no reference is made in 
the specifications submitted, to the deflection under drop 
test, as definite figures can only be inserted after the 
new sections have been actually rolled and tested. The 
Committee endeavored to obtain this information before 
submitting the specifications to the Association, but a 


sufficient tonnage of rails of the differe: 
each of the new types has not been rollc.: 
the tests already made indicate that it wil) 
to give the subject quite exhaustive study. 

The committee which designed th 
section and drew the specifications 
the following: 


G. L. Peck, Genl. Mgr., Penna. Lines 
burg, Pa. 

Moh Richards, Chief Engr. of M. of W.., 
F. A. Delano, President, Wabash R. R 
R. Montfort, Consulting Engr., Louisy; 

ville R. R. 

Wm. Garstang, Supt. M. P., Cleveland 

Chicago & St. Louis R. R. 

R. L. Ettenger, Consulting Mechanical | 
ern Ry. 

W. E. Fowler, Master Car Builder, Cap Pa 


Pitts. 


y. 
P. H. Dudley, Inspecting Engr., New ° ( 
Lines. 

J. W. Kendrick, 2d Vice-Pres., Atchiso 


Santa Fe Ry 
The final recommendation of the © ins 
report is that the matter of collecting tudy- 
ing the records of rails to be obtained 1elp of 
the specified system of marking for ion i 
ingot be entrusted to the American k y En. 
gineering & Maintenance-of-Way A 
The same authority is to be asked to 
the matter of developing the drop-test 
way (if possible) as to make it approxi: mor 
nearly to the conditions of actual serv) 
also to study the service results of ris rola) 
to the new forms of section, with a \ to in 
proving the details of the design if thi found 

to be necessary. 


IRRIGATING TREES IN THE CHICAGO BOUL! \ ARps. 
The supply of a sufficient amount of water ¢ 


trees in paved streets is a problem in many 
cities. In order to ensure a proper supply of 
water to the trees along the West Side boul- 
vards of Chicago a system of sub-irrigation has 


been devised and has already been applied for a 


distance of 1,300 ft. on Jackson Boulevard. The 
system is illustrated in the accompanying cuts 
In each block is a line of 4-in. vitrified pipe with 
cement joints, and laid with a grade of 1-in. per 
100 ft. At each tree there are two [.-shaped 
branches of 3-in. perforated tile projecting on 


each side of the tree roots. At one end of the 
4-in. main is a 4-in. iron vertical feed pipe, to 
which may be connected a hose from the nearest 
hydrant. At the other end is a similar pipe 
forming a vent. Fig. 1 shows plans and a longi 
tudinal section. Fig. 2 is an enlarged cross 
section at one of the branches. 
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| | Anchored 
} x ei 

} c 

t 

Peri 


Fig. 2. Cross-Section Showing Perforated Tile 
Duct. 


The system was planned by Mr. Jens Jensen, 
General Superintendent of the West Park Com- 
mission, Chicago; and has been carried out under 
the direction of Mr. A. C. Schrader, Chief En 
gineer of the Commission. 


THE STANDARD LOCATION FOR THIRD RA‘ CON 
ductors adopted by the American Railway Asso «tion ® 
its meeting on April 23 is described in a pam) ‘ct pr 
pared by the association and obtainable at it» offices 
24 Park Place, New York City. The pamp! shows 
both the top contact third rail systems as ‘sed © 
the Long Island R. R. and the West Jersey & Seasbort 
R. R. and the under contact system as used on the New 
York Central & Hudson River R. R. A table shows & 
lowable horizontal and vertical variations ‘> rolling 


stock equipment, 
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The American Railway Association’s rail com- 
mittee has produced an excellent piece of work in 
its new designs for rails and its rail specifica- 
tions, reported elsewhere in this issue. The new 
rail sections, closely in agreement with various 
recent suggestions for improved rail shapes [the 
latest of them the Pennsylvania R. R. section 
shown in our issue of April 16, 1908] should en- 
able the rail manufacturers to meet in full the 
demands for lower finishing temperatures and 
more thorough working in the rolls, two desi- 
derata long recognized as necessary to the best 
results. A sacrifice of width of base has been 
made, but this unavoidable change is the least 
objectionable of all the reductions that could be 
made in the dimensions of the section. For while, 
as the Committee says, tie-cutting will undoubt- 
edly be increased, under modern loadings tie- 
plates should be used on curves and over soft- 
wood ties in any event; and in the matter of sta- 
bility the width provided is sufficient. The im- 
portant thickening of the base is worth all it 
costs. 

To meet the objection of those who might say 
that the Committee went too far, or not far 
enough, two sets of sections are available in 
the new designs, in one of which the process 
of condensation or thickening up has been 
carried farther than in the other. They appear 
to be the expression of divergent views in the 
Committee, and perhaps in the same degree will 
they satisfy the different opinions of rail users 
at large. But however useful it may be in this 
respect to have two sets of standard sections, 
he thing to be hoped for, of course, is the speedy 
“imination of one or the other type of section. 
‘here is no place for both. Either one or the 
‘her must prove to be best adapted to the com- 

ex exigencies of rail manufacture and rail ser- 

ce, and the recording and study of rail service 
nich is to be carried on systematically in the 

‘ture must first of all be a means for determin- 

« which of the two this is. It would be unfor- 

nate if the Committee’s wise restriction of 

® list of rail sections to the integral 10-lb. steps 

‘re to be permanently negatived by the con- 

nued existence of a double series of sections. 


No less notable than the actual design of the 
hew sections is the absence of all reference to 
increased weights of rail, or stronger varieties 
of steel. There was a good deal of talk a year 
ago, some of it from high sources, that the in- 
creasingly serious troubles of the steel rail could 
not be remedied except by the introduction of a 
much heavier rail, or else the use of a stronger 
steel, such as _ nickel-steel, or perhaps. both. 
These claims were advanced in the face of the 
fact that the 100-lb. rail of recent years was 
proved by service records to be not only rela- 
tively but absolutely less reliable than the rail 
of lighter section, particularly the 85-lb. and 
90-Ib. rail. A great case was made of the state- 
ment that in the last twenty years the severity 
of service had increased much more than either 
the weight or the strength of the rail, primarily 
because of the rapid, constant increase in wheel- 
loads. But the Committee, after its careful 
study of the subject, has now tacitly but none 
the less emphatically rejected the demands for 
heavier rails or new kinds of steel; for its report 
does not even mention the desirability of looking 
toward either of these changes, even asa future 
contingency. This is in effect a clear approval 
of the 100-lb. rail for maximum service. 

To bring this rail up to the proper level 
of quality, the Committee has done two things: 
First, specified such requirements of manufac- 
ture and tests as will, if properly enforced, en- 
sure the acceptance of only such rails as have 
the necessary quality, and second, redesigned the 
rail sections so as to make it feasible to fulfil the 
spirit as well as the letter of these requirements. 
The rail sections, in the problem of securing 
better rails, are evidently only a means to the 
end. It is the specifications that express the end 
itself, more or less definitely. By putting open- 


_hearth rails on the same footing as Bessemer; 


by fixing a drop test for every heat of steel; by 
taking this test from the top rail of the ingot, 
without retest unless physical flaws appear in 
the fracture, and even then rejecting all top 
rails; by reducing the allowable camber; and by 
providing a system which will permanently 
identify every rail as to its position in the ingot; 
the Committee has established requirements 
which not a long time ago were regarded as ex- 
tremely radical. That so influential an authority 
as the American Railway Association has pro- 
mulgated these requirements is_ particularly 
gratifying after the disappointing action of the 
American Society for Testing Materials, last 
summer, in adopting a rail srecificeation in which 
every one of these progressive principles was 
abandoned. It may be said, of course, that the 
latter society represents cqva''y the rail users, 
the manufacturers, and .h° independents, so that 
its specification, the joint work of all three 
parties, has the inesti.aable advantage of being 
non-partisan, while the /merican Railway Asso- 
ciation represents the users exclusively. But we 
will hardly believe that the American Railway 
Association’s Committee has neglected the prac- 
tical viewpoint so grossly as to put out an im- 
practicable or prohibitively expensive specifica- 
tion. The present specification has fully as great 
a claim for practical utility, on the score of the 
methods used in formulating it, as has that of 
the American Society for Testing Materials. It 
is for this reason that the great advance is a 
matter of gratification. 

The way in which the matter of top discard 
is handled by the new specification may arouse 
much unfavorable criticism, and may even sup- 
port a claim that the rails produced under it 
cannot be as good as those secured by earlier 
specifications. But we must recognize that the 
requirement of “sufficient discard to secure sound 
rails,” coupled with the drop-test clauses, is 
fully able, under rigid inspection, to accomplish 
all that is wanted. And there is the important 
advantage that no greater burden is thrown on 
the manufacturer than the quality of his ingots 
actuaily justifies. If one steel-maker is so suc- 
cessful in pouring his ingots and controlling their 
cooling that he minimizes the extent of piping, 
shall he be penalized to cover the shortcomings 
of another whose ingots are not as good? Surely 
the specification as drawn is fairer. 


The associated matter of segregation, which is 
so often spoken of as necessarily coexistent and 
coextensive with piping, also need give no cause 
for criticism. For we believe the view adopted 
by the Committee is quite sound. Segregation is 
erratic in its distribution, and by no means di- 
rectly parallel to piping. More important, there 
is very little and only conflicting evidence as to 
the precise bearing of segregation effects on rail 
quality. Under the circumstances it cannot be 
said with assurance that a large fixed discard 
offers protection against injurious influence from 
segregation. 


> 


Readers of the new book on sewage disposal, 
noticed in our Engineering Literature Supple- 
ment this week, may well marvel at the number 
of things that had to be set right at several 
sewage purification plants built at Western army 
posts before the plants could be properly oper- 
ated. Mr. Venable’s experiences, however, are 
not so very surprising to those who have read 
some of the specifications for army-post sewage 
disposal plants sent out to bidders a few years 
ago—we hope they have been improved, of late, 
but cannot say. We refer particulariy to absurd 
requirements as to bacterial purification de 
manded by the specifications, and the even more 
absurd and wholly inadequate contract-guarantee 
tests embodied in the specifications. 

While it is gratifying to see a great govern 
ment department recognizing the undesirability 
of polluting streams, it is, nevertheless, disap- 
pointing to see a department with which scores 
of engineers are connected send out specifica 
tions which go far towards demanding that sew- 
age be turned into drinking water, and which 
specifications give no evidence of knowledge df 
the conditions governing the removal of bacteria 
from sewage nor of the tests required to de- 
termine whether or not the conditions established 
had been met. This is hardly the worst of it, 
however, for Mr. Venable’s book indicates that 
the ordinary physical construction of these army- 
post sewage disposal plants was not properly 
carried out, through lack of engineering super- 
vision or otherwise. 

If steps have not yet been taken to reform 
such conditions as Mr. Venable notes, and as we 
observed several years ago in other government 
specifications, it would seem to be high time that 
the government availed itself of the services of 
some of the many American engineers who are 
now well versed in the design and construction 
of sewage disposal works. 


+ 


The proposition now before the city authorities 
of Newark, N. J., to acquire all the drainage area 
above the Macopin intake of the famous riveted 
steel pipe lines of the Newark water supply has 
much to commend it. It is in line with what 
many British municipalities have practiced for 
years past, and with what a few American mu 
nicipalities have done. In no other way can 
population be kept off a picturesque, salubrious 
and easily accessible water-supply drainage area. 
The Newark area has all these qualities, and 
particularly accessibility and popularity. Newark 
already owns a third of the 45 sq. mi. of this 
area, but its water supply is menaced by a num- 
ber of growing villages; particularly Newfound- 
land, long a favorite summer resort. The ac- 
quisition of this land, if the expense be rfot too 
great, might prove much cheaper than the 
filtration of the supply. Eventually, filtration 
will be required, whether the city owns all the 
drainage area or not, but the large capital out- 
lay and annual charges required for filtration 
might be postponed for many years if the drain- 
age area were cleared of all habitation. There 
would, however, still be the railway traversing 
the drainage area, besides campers and tramp 
ers; and by-and-by a nicer regard for both the 
sanitary and the esthetic character of public 
water supplies will demand the purification of 
water from all surface sources, as is the case in 
Great Britain, and that, too, where the gathering 
grounds are practically uninhabited. These con- 
siderations should not deter Newark from extend- 
ing its land ownership, for in that there is great 
safety, even when combined with filtration, 
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ASHES AS FUEL IN NEW YORK CITY. 


Like a “stubborn unlaid ghost that breaks his 
magic chains at curfew time” the scheme of 
burning ashes will not stay down, but, in one 
guise or another, reappears to delude_ the 
credulous. A noteble illustration of the way in 
which such a “will o’ the wisp” may lead its 
followers from paths of reason into a morass of 
foolishness, is the fact that the Board of Educa- 
tion of the Borough of Manhattan, New York 
City, has been actually put on record in endorse- 
ment of the “ashes for fuel” scheme. It seems, 
from the available evidence, that during the past 
two years several janitors, and finally the Com- 
mittee on Supplies, have conducted considerable 
research work in alchemy and with great suc- 
cess. This success is two fold (or two-edged) 
and is shown on one side by the official satisfac- 
tion of the above committee in being able to 
draw more B. T. WU. from some source than were 
hidden there before. On the other side, if these 
modern alchemists could but see it, they have 
laid bare the lamentable incompetency and lack 
of practical ability in 70% of the janitors of the 
public schools of New York City. 

To show the basis for such statuments it is 
necessary to review only a few comparatively 
recent events. Late in 1907 an epoch-making 
document (to the minds of the promulgators) was 
sent out. It began thus: 

DEPARTMENT OF EDUCATION. 
The City of New York. 

Special Instructions Relative to the Use of Waste Coal 
and Ashes, Moistened with a Solution of Oxalic 
Acid, Salt and Water. 

To the Janitors, Engineers, Firemen, etc., of the Public 

Schools of the City of New York. 
Madam: 
on Supplies, in conjunction with the 
Committee on Care of Buildings, has been experimenting 
with great success for almost a year with the solution 
above-mentioned, with a view of utilizing waste coal and 
rsa to find out if the janitors or others had been 
using the solution on their own account, a letter was sent 
to each requesting information regarding same. 

Since that time more extended and complete exper!- 
ments have been made, with the result that it has been 
determined by the representatives of the Committee on 
Supplies and the Committee on Care of Buildings that, not 
alone is it feasible to use in stoves, furnaces, low-pressure 
and high-pressure boilers waste coal and ashes moistened 
with a solution of oxalic acid, salt and water, but by the 
use of said solution a remarkable saving can be effected. 

Because of these facts, you are hereby instructed to use 
all waste coal and ashes in so far as possible instead 
of putting it out in ash cans, and in doing so, observe 
strictly the following rules: 

Among the “following rules” are a few worth 
recording. 

PROPER SOLUTION.—Practical demonstrations have 
shown that the proper solution is composed of the follow- 
. water must be used in dissolving the acid and rock 
salt, because better results are obtainable. To every 
gallon of water necessary add two (2) ounces of oxalic 
acid and one (1) pound of rock salt. 

HOW TO USE WASTE COAL AND ASHRS, MOIST- 
ENED WITH SOLUTION, WITH VARIOUS SIZES OF 
COAL.—In schools where broken coal, or similar sizes, 
are used, ashes can be pulled to the door of the ash-pit, 
dampened with the solution and refired. 

After you have used the ashes once, it may be reused 
again by moistening same with the solution. 

After fires are cleaned in the morning enough coal 
should-be put on to form a good body. When it be- 
comes necessary to refire, moisten any waste coal or 
ashes you may have with the solution above mentioned 
Of course, it will be necessary to make as many gallons 
of the solution as may be required to moisten the waste 
coal and ashes you may have on hand or that you con- 
template using. Care must be taken not to saturate the 
mixture, as it mars its efficiency. A sprinkling can 
should be used when moistening the waste coal and 
ashes, as it is the best means of spreading the solution 
evenly. When it becomes necessary to refire, spread the 
mixture evenly over the entire surface to the extent of 
about 1% to 2 ins. Should the fire become low during the 
day, a fresh body of coal can be formed over the mixture, 
after you have pushed the slice bar under it. Fresh coal 
should be used in the last covering for the day, so that 
when banking for the night with the mixture, a suffi- 
cient body of fire will be left after cleaning to start the 
next morning. By observing this rule strictly, you will 
save at least two coverings a day in firing. At the same 
time, you can generate steam much more quickly under 
the pew method than with the old. 


SAVING EFFECTED.—The Committee on Supplies and 
the Committee on Care of Buildings have reached the 
conclusion that the saving should be not less than 25% 
and should reach as high as 70%. 

DISCRETIONARY POWER OF JANITORS, ENGI- 
NEERS, FIREMEN, ETC.—If any person should devise 
a better method than the foregoing, he is at liberty to 
send same to the Superintendent of School Supplies or 
Supervisor of Janitors, who will look carefully into the 
matter. On the other hand, if any janitor, engineer 
or fireman is not able to use the waste coal and ashes, 
moistened with the solution mentioned and produce the 
results anticipated, he must not experiment, but notify 
the Supervisor of Janitors or Superintendent of School 
Supplies, who will see to it that a competent person is 
sent to give instructions. The process is so simple there 
ought to be no difficulty in producing the desired result, 
but, as before stated, if you find any difficulty in using 
the solution do not experiment byt send a notification, 
as instructed, and a person will be sent to show you 
how results may be obtained. 

SPECIAL NOTE.—Engineers, janitors, firemen and 
others in care of stoves, furnaces, low-pressure and high- 
pressure boilers are hereby notified that comparisons will 
be made of the saving in each school and a record kept 
in the Bureau of Supplies and in the office of the Super- 
visor of Janitors, and such records will be taken into 
consideration when promotions are being made. All 
might as well realize that the Committee on Supplies 
and the Committee on Care of Buildings are convinced 
that money can be saved by this method with your co- 
operation. We, however, do not want to save money 
in coal and waste it in repairs to boilers and connections. 
Do not waste your time writing letters criticizing the 
matter but carry out the instructions set forth, because 
the formula has been tested and found satisfactory and 
feasible. Such being the case, you are expected to co- 
operate with the Department, because it will be to your 
advantage to do so. 

A. J. Maguire, 
(Supervisor of Janitors.) 
Patrick Jones, 


(Superintendent of School Supplies.) 
Approved: 


Thomas J. Higgins, 

(Chairman Committee on Care of Buildings.) 
Nicholas J. Barrett, 

(Chairman Committee on Supplies.) 


This surprising document was soon supple- 
mented by another one in which use of the “big 
stick’’ was disclosed for all the laggards and 
indifferent ones. We reprint this in Part: 


Office of the Supervisor of Janitors. 
DEPARTMENT OF EDUCATION, 
Park Avenue and Fifty-ninth Street, 
Borough of Manhattan. 
January 29, 1908. 
To the Janitors of Public Schools. 

Dear Sir or Madam: 

The Committee on Care of Buildings received a com- 
munication from the Committee on Supplies, under date 
of Jan. 16, relative to the use of oxalic acid and rock 
salt solution referred to in the circular sent out Dec. 
12, 1907. 

The result of these investigations shows that 70% of 
the janitors report a saving of from 15% to 50%, accord- 
ing to the conditions in their schools. The report further 
shows that some janitors have displayed and are dis- 
playing indifference and unwillingness to cooperate with 
the Department and the Committee on Care of Buildings 
and desires to call to the attention of every janitor 
that this indifference and unwillingness will not be 
tolerated. 

The janitors who have cooperated with the Department 
and made it a success (and they are in the majority) are 
hereby commended for such cooperation. 

Those who have not been able to use the solution, be- 
cause of lack of oxalic acid and rock salt, are notified 
to do so immediately upon receipt of said supplies. 

There is not a janitor in the system who cannot effect 
a saving of at least 10%. 

The Committee on Care of Buildings desires to notify 
every janitor that the instructions contained in the cir- 
cular were sent after a most careful investigation and 
report by competent men, and janitors who have not 
made a success with the solution are hereby notified 
that any further indifference or unwillingness to aid the 
Committee on Supplies in the matter of the saving of 
coal, will be sufficient reason for preferring charges 
against them. 

Very truly yours, 
Andrew J. Maguire, 


(Supervisor of Janitors.) 
Approved: 


Thomas J. Higgins. 

(Chairman, Committee on Care of Buildings.) 

In at least one school, where there was a con- 
siderable mechanical plant and where the engi- 
neers and firemen were probably as- competent 
as anywhere in New York, the first communica- 


tion was received with some amuseme: 
turned to astonishment at the second le; 
ultimatum. Yet these employees, willin 
if it could be true that a committee of p 
had at last succeeded in getting some: 
nothing, gave the magic fluid a tria) 
ashes. The natural result followed. 71) 
were banked, their fuel beds were m 
masses of clinker, much unburned coa! 
in the clinker and still more was \ 
building clean fires to be glutted w) 
anointed ashes. These negative results 
ported with a request for the “compet 
sons” to show the proper methods of us 
as fuel and to make a boiler test to ¢ 
the real economy of the scheme. 
petent persons’ came, but in spite their 
alleged ability they were found to be 
as to what constituted a boiler test, ey 
were not even able to make the fires bur: Aft 
clinkering up the fuel beds and putting the 
fires these oxalic-acid experts left in } 1¢ 
ment or disgust, and from then to now : fires 
under these particular boilers have burn: 
and economically and unmolested by 1) 
mittee of the Board of Education. 

This committee has officially stated t) The; 
of the janitors have made a saving of to 
50% in their coal consumption. Casual « va 
tion of a few of the 70% brings out some ‘ster. 
esting actions, shows how the saving may hay 
resulted and points a way to even 
savings and true economy, without any a:: mpt 
to use ashes as fuel. 

First the dirty fuel bed is cleaned out well 
as may be done with slice bar and hook. great 
chunks of clinker being pulled out of the fir 
door. Then a roaring fire is built up to get a 
fair bed of coals. A quantity of ashes are raked 
out of the ash-doors onto the firing floor where 
they are duly squirted with the magic solution 
They are now spread as a blanket over the hot 
coals, cutting down the effective draft and dead- 
ening the fire. When the steam pressure is suf 
ficiently reduced the process is repeated. 

The ashes thus fired on top of good fuel form a 
sintered mass of clinker which can be lifted by 
one corner like a slab. This cellular slab then 
serves as a damper and these firemen are doing 
all too crudely only what they should do in 
regulating draft with flue or stack dampers. 
Their previous methods of firing must have 
allowed such a waste of heat up the flue ani 
such an abnormal amount of coal in the ash 
that even the use of the crudest damper of ashes 
with all its seeming absurdities results in an 
appreciable saving of the coal pile. 

The obvious moral of the whole incident is that 
the Board of Education or some of its commit- 
tees stand in sore need of instructions as to the 
true relation between modern scientific know!- 
edge and industry. 

It is a chief object of education to enable a 
maan to distinguish truth from error. Ignorance 
and credulity go hand in hand. The educated 
man ought to be able to distinguish and appraise 
at his true value the charlatan in politics, in 
theology, in law, in business and in industry 
To be consistent, the Board of Education, when 
it officially adopted the plan of using ashes as 
fuel should at the same time have discarded al! 
text-books on physics and chemistry, and sub- 
stituted in their place lectures by leading pro 
moters of perpetual motion machines and 
treatises on alchemy and the transmutation of 
metals. 
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LETTERS TO THE EDITOR. 
Canadian and American Deep Waterways. 


Sir: Referring to your editorials of Jan. 23, “ed. 6 


and March 5, 1908, regarding the Erie Canal «4 pos- 
sible Canadian competition by way of the proposed 
$75,000,000 deep waterway, from Georgian Bay ‘) Mon- 
treal through Lake Nipissing and Ottawa River. | beg 
to invite attention to the treaty of Washington «‘ 181 
which appears to govern the reciprocal relations ©{ the 
two countries in waterways of common concern. ticles 


26 and 27 of this treaty are as follows: 
ARTICLE XXVI. 2 
The navigation “of the River St. Lawrence, 4: — 3 
and descending, from the forty-fifth parallel o° »ort 
latitude, where it ceases to form the boundary © ‘wee? 
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intries, from, to, and into the sea, shall for- 
pond » free and open for the purposes of com- 
rhe citizens of the United States, subject to 


pea v‘4 regulations of Great Britain, or of the 
not inconsistent with such privi- 
De yigation. 

vation the Rivers Yukon, Porcupine and 
i. nding and descending, from, to, and into 
all forever remain free and open for the 


ee commerce to the subjects to Her Britannic 
3 i to the citizens of the United States, subject 


Ma -s and regulations of either country within 
rritory not inconsistent with such privilege 
ft gation. 


ARTICLE XXVII. 

nment of Her Britannic Majesty engages to 
= ne Government of the Dominion of Canada to 
sa ‘he citizens of the United States the use of 
~e i St. Lawrence and other canals in the 
: on terms of equality with the inhabitants of 
1»: and the Government of the United States 
. the subjects of Her Britannic Majesty shall 


ise of the St. Clair Flats’ Canal on terms 
rr with the inhabitants of the United States, 
re ; r engages to urge upon the State Govern- 


7 ure to the subjects of Her Britannic Majesty 
a4 the several State canals connected with navi- 
t . Jakes or rivers traversed by or contiguous 


indary-line between the Possessions of the 
Hie! acting Parties, on terms of equality with the 
hat of the United States. 

Tt 1y be a question as to whether this treaty 
contre regard to canals built subsequent to its date, 
but it ns clear, in view of the specific statements 
of the ty regarding the Rivers St. Lawrence, Yukon, 
Por wt and Stikine, and the specific omission of Ot- 
tawa er—which at the time of the treaty was a 
navigable and navigated stream—that Great Britain and 


the Dominion of Canada would have a right to prohibit 
the navigation of Ottawa River by any but their own 
vessels, and similarly with regard to Lake Nipissing, or 
to prescribe tolls discriminating against American ves- 
sels on these waters. 

While the British and Canadian governments would 
thus seem to have the power so to act regarding these 
waterways, they might not wish to do so from motives 
of policy. But if they should wish to do so, they might 
make it decidedly unpleasant commercially for United 
States shipping interests on the Great Lakes, should 
this projected Lake Nipissing-Ottawa River waterway 
be completed by the Canadian government. 

It is possible that some later treaties may have so 
modified conditions in this respect as to make such 
ourse on the part of Great Britain and Canada impos- 
sible. It is hoped that this is so—but if it is I have 
no knowledge regarding it. It would certainly seem to 
be a matter worthy of consideration, when deciding as 
to the dimensions of such a canal as the new Erie, or of 
the Lakes to the Gulf waterway from Chicago to New 
Orleans. Very respectfully, 

Cc. F. Riché, 
Major, Corps of Engineers. 
United States Engineer Office, Rock Island, Ill., May 
2, 1908. 


The Future Policy of the Cameron Septic Tank Co. in 
View of the Final Decision in the Saratoga Springs 
Case. 

Sir: In view of the far-reaching effect of the recent 
decision of the Supreme Court of the United States, de- 
lining to interfere with the decision of the United 

States Cireuit Court of Appeals, sustaining the process 

claims of the Cameron patent in our suit against Sara- 

toga Springs, et al., the enclosed statement briefly out- 
lining the policy of this company in connection therewith, 
may be of interest to your readers: 


The Cameron Septic Tank Co., desiring to comply with 
the wishes of its many clients, offers the following al- 
ternatives: 

(1) To design sewage disposal plants and take con- 
tracts for complete construction. 

(2) To furnish plans and specifications, and license the 
use of plants constructed thereunder. 

(3) To license the construction and use of plants de- 
signed by other engineers. 

Be fore the validity of the Cameron patent had been 
established by the courts, the Cameron Septic Tank Co. 
refrained from any interference with the operation of 
unlicensed plants, but now that this patent has been so 
com ely sustained by the recent action of the Supreme 
Court of the United States, the same respect and con- 
sideration will be expected for it as has been accorded 
by the highest court. An invitation is therefore extended 
to municipalities and others owning infringing plants, to 
communicate with the Cameron Septic Tank Company for 
the purpose of effecting settlements, which may be se- 
— on = terms provided useless litiga- 
ion avoided. 


Yours very truly, 
Cameron Septic Tank Company, 
H. W. Wyllie, General Manager. 
M Inock Block, Chicago, Ill., May 9, 1908. 


— 


Friction Allowance in Tests Made With the Phoenix 


Testing Machine 
Referring to the publication of Appendix 15 of 
ebec Bridge Commission’s report in your issue 
of Avril 23: The amount of correction to be made to 
ure loads of the columns on account of the fric- 
the testing-machine is taken at such a sur- 
pr 'y high value that it would seem that this would 
‘vestigation, and, I bope for the interest of the 


readers, that you will publish some information regard- 
ing this. It is especially hard to understand why there 
should be an allowance of 1714% for friction in com- 
pression tests and none whatever in tension tests. 

The tests on columns published by Mr. J. A. L. Wad- 
dell in your issue of Jan. 16, 1908, were made on the 
Phoenix machine; no mention was made of any correc- 
tion on account of friction of machine. Can you state 
if this correction was made, or if the results as pub- 
lished should be reduced for such correction? 

Yours very truly, 
A. W. Carpenter. 

New York City, April 28, 1908. 

[As stated by Prof. Burr in his report, the 
Phoenix machine was calibrated in 1897 in prep- 
aration for tests of cast-iron columns by the De—- 
partment of Buildings of New York. A _ steel 
column of Phoenix section, 75.3 sq. ins. area, was 
built as a test-bar for this calibration; this test- 
bar was loaded first at Watertown and then at 
Phoenixville in both cases far below the elastic 
limit. The compressions on a marked length be- 
ing measured, a comparison of the two furnished 
the data for calibrating the Phoenix machine in 
terms of the Watertown machine. The measure- 
ments are recorded in Engineering News of Jan. 
13, 1898, pp. 27-29, where is given the correction 
factor 15.4%, deduced by the Department. Our 
own independent analysis of the data, also given, 
indicated a slightly higher correction. This cali- 
bration was made for compression tests only. 

The subject was raised again, but for tension 
tests, in 1904, when we presented a series of re- 
sults of eyebar tests from the Phoenix machine. 
An inquiry based on a letter from Mr. G. C. Hen- 
ning elicited a letter from Mr. John Sterling 
Deans, which was printed in our issue of Feb. 23, 
1905, p. 205. Mr. Deans there says, speaking of 
tension tests, 

It was found that with a pressure averaging 3 lbs. per 
Sq. in. the piston of the machine could be forced through 
its entire stroke. The area of the piston being 3,000 
sq. ins., the force necessary was therefore 3,000 Ibs. 
The elastic limit of the smallest eyebar in question in- 
volved a pull on the machine of 660,000 lbs. The fric- 
tion therefore was less than 1%% of this amount. This 
9,000 Ibs. total friction would apply to all tensile tests 
on the machine. 

The Phoenix testing machine was described, 
with drawings, in our issue of Jan. 10, 1891, p. 
42. The cylinder is 64.1 ins. in diameter, and the 
piston has a gland packing. There are four 
8%-in. piston rods, which pass through stuffing- 
boxes in the front head. Thus the pressure area 
for tension tests is 3,000 sq. ins., while for com- 
pression tests the area is 3,227 sq. ins. 


The column tests made for Mr. Waddell do not, 
so far as we know, include any deduction for 
friction. 


Prof. A. Martens, of the Berlin Testing Labora- 
tory, has recently discussed rather briefly the 
subject ‘of cup-leather friction in hydraulic test- 
ing-machines. He concluded from his tests and 
his experience (most of the European hydraulic 
machines are equipped with weighing levers at 
the tail-block and thus do not rely on the hy- 
draulic gage readings) that the friction of a cup- 
leather packing is a practically constant precent- 
age of the loads, and when once determined the 
correction may be applied to all subsequent gage- 
readings with assurance that no error greater 
than about 1% will be involved. He further sug- 
gests that a friction allowance of 5% deducted 
from the gage values will ordinarily suffice. This 
is very far below the error of 17%, or even 15%, 
charged against the Phoenix machine. However, 
the latter does not employ cup-leather packings. 


It seems highly important that new determina- 
tions of the friction of the Phoenix machine 
should be made, in order to establish with rea- 
sonable confidence the true value of its readings. 
Such determinations would need to cover a suf- 
ficiently wide range as to be independent of two 
opposed but equally arbitrary assumptions: (1) 
that the friction is a constant amount irrespec- 
tive of load, and (2) that the friction is a con- 
stant percentage of the load. In the test of Model 
Chord No. 1 in connection with the Quebec 
Bridge Inquiry, Prof. Burr argued on the side of 
safety in applying to the load of some 2% mil- 
lion pounds the full percentage of error deter- 
mined ten years ago for loads only one-fourth as 
large.—Ed.]. 


The Corps of Engineers and Our Public Works. 


Sir: The discussion growing out of your editorial of 
January 30, concerning the engineering administration of 
the Public Works of this country is interesting to those 
of us who as Civilian Engineers are engaged in these 
works. 

I believe it cannot be regarded as in any way probable 
that the Corps of Engineers of the Army will be wholly 
dispossessed of a responsibility which it has borne 
honestly, or relieved of a duty which it has performed 
creditably. When it can be shown that the Corps as a 
body of civil engineers is not trustworthy, the time 
will then be ripe for retiring its members to strictly 
military duties. No charge of inefficiency or of dishon 
esty rests against the Corps as a whole, and neither 
charge could be successfully sustained 

It should be clearly understood that the Corps of Eng!i- 
neers, their civil assistants, and graduates from these 
two bodies, form the aggregate of engineers who are 
specialists in River and Harbor works. Graduates are 
men who have left the service of the Engineer Depart- 
ment after an ample term of service. These three 
groups hold the bulk of the men trained and experi 
enced in work of this class, and therefore competent 
to design and execute it intelligently and successfully 

The present demand is for more specialists in River 
and Harbor Engineering not fewer, and the solution of 
this problem by deducting the ranking men of the pres 
ent administration is bad arithmetic, illogical and un- 
businesslike. 

In the days of fable, when the head of the Hydra 
was cut off, two heads grew out where but one existed 
before, but this process of multiplication by decapitation 
is not recognized in modern business methods. You can 
not cut off the head of an Engineer Officer and have 
two equally competent heads pop up to replace him 

All this discussion comes as part of the reform wave 
which is sweeping over the country. Everything must 
be held in the focus of the lime light, and dissected. It 
is a good thing, and if the present organization were 
right in all details, the light would reveal only the 
strength. But it is not all good, and needed reorganiza- 
tion and adjustment may come from putting it under the 
analytical rays. 

Since the engineering material—the trained specialists 
available to handle the Public Works—are in the three 
classes men‘ioned above, members of the Corps, civil 
assistants, and graduates, it will be well to touch briefly 
on each 

There is only one way of entrance to the Corps of 
Engineers and that is by graduation from the Military 
Academy at West Point. The men of highest standing 
in each class choose as a rule assignmen‘s to the Corps 
of Engineers. Thus, the Mngineers are picked men, the 


cream of the West Point graduates. After graduation 
the Lieutenant of Engineers takes two or three years 
of post-graduate work in schools of application in which 


older Engineer Officers and Civilians are detailed as 
instructors. The fact that the young Engineer Officer 
does not do a part at least of his post-graduate work in 
some of our Civil Engineering schools of high standing 
may be a vital defect in his professional training. If 
so, the government might establish at Cornel! or the 
Massachusetts Institute of Technology, or the University 
of Michigan, a professorship in River and Harbor work— 
and for the rest let the lieutenant work out his Mas- 
ter’s degree in Civil Engineering. However, the lieuten 
ant really gets his practical training as understudy to 
a Major or a Colonel—on works in progress. As he 
gains years, experience and rank, he has charge of 
work of increasing importance—until finally a point ts 
reached where the best details—the most important en- 
gineering works—are for the best men. A capable Major 
may have charge of work more important than that 
assigned to an easy-going Colonel. In the end, the high- 
est distinction is the position of Chief of Engineers— 
appointed by the President from among the Colonels. 

Now, one thing in the career of an Officer of Engi- 
neers needs noting and emphasizing. Aside from his 
novitiate as understudy, the Engineer Officer is always 
Chief Engineer on the works under his jurisdiction; and 
his training must fit him under the existing system to 
be an erecutive. He can hire technical assistants, but 
he must be master, he must have charge of the office, 
disburse the money, and direct the clerical, technical 
and labor departments 

If a man makes the Engineers at West Point, carries 
himself with reasonable propriety, and has some appli- 
cation, he is pretty sure to perform the functions of a 
Chief Engineer most of his life—until he is retired at 64 
on three-quarters pay 

It is well known that the pay of Engineer Officers is 
inadequate and wholly out of proportion to the magni- 
tude and importance of the works they administer and 
the organizations they direct. 

A Lieutenant-Colonel in charge of construction work 
aggregating nearly sixteen million dollars, with over 
three hundred employees under him, is paid less than 
$5,000 a year. In civil practice the chief engineer in 
charge of such great works would receive $10,000 a year 
or more, 
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It is not to be wondered at that some of the best 
men of the Corps, like Symons, Gillette and Sewell, have 
been drawn into civil practice with its more adequate 
pay. These are some of the graduates; and this is one 
of the ways in which the Corps tends to become depleted. 

Under the present conditions the ability of the Corps 
to expand in numbers to an extent that will furnish com- 
petent civil engineers to meet the expansion of our 
Public Works may be doubtful. On account of the in- 
different pay of Officers, West Point is not so attractive 
to ambitious and able young men as it was 25 years ago. 
That the quality of the whole class of West Point gradu- 
ates may be degenerating isa fair deduction. Again, 
in order to secure a larger number of engineer officers, 
nine or ten, or even twenty a year, enter the Corps now, 
where only three or four entered 25 years ago; so that from 
six to fifteen that were not good enough for engineers 
even among the better men 25 years ago, are good 
enough now. This must mean deterioration of the ma- 
terial of the Corps—double deterioration. With milk, 
less rich, the skimmer sinks deeper. Can the cream be 
as good? 

There is nothing in the situation so far, however, 
that the sweet reasonableness of our legislators might 
not remedy. Good pay will command better men and 
West Point must be made attractive not alone by brass 
buttons, but by gold dollars. With good men to choose 
from and better technical training, the initial effi- 
clency of the Corps will be assured. After the Engineer 
Officer has become a practicing civil engineer, his pay 
ought to approximate that of men with equal responsi- 
bilities in civil life. This is nothing more nor less than 


a square deal. An efficient engineer should have his 
quid pro quo; one who is not efficient, his quictus. 
There is no middle ground in the administration of 


great Public Works. Incompetent engineers would be 
an appalling national extravagance. The present effi- 
ciency of the Corps is a recognized fact—and the inade- 
quacy of the pay a recognized injustice. 

The Civilian Engineers, forming the second body of 
River and Harbor spegeialists, are assistants to the mem- 
bers of the Corps. Civilians of the highest rank have 
the title of Assistant Engineer—and the ranking Civilian 
is the Principal Assistant Engineer. In many cases 
Civilians are locally in charge of offices and their work 
is executive, as well as technical. 

The salaries are not large. It is proper that the salary 
of an assistant should scale a certain distance below 
that of the Officer of the Corps who is Chief. So the 
injustice to the Chief in his inadequate pay reaches the 
Civilian also. There are, however, signs in the air of 
amelioration in both. 

What attracts Civilian Engineers in the Public Works 
of the country is the magnitude of things. To deal with 
big things tends to broaden the mind, and the man. It 
is a liberal education. To have a part in the building of 
the biggest ship lock in the world; to have as your 
hydraulic problem the reservoiring of the Great Lakes: 
to have under your hand the canalization of a great 
waterway whose commerce means a hundred millions of 
savings a year to the nation; these things are not petty, 
and have a dignity that works into men’s souls. If a 
man takes pleasure in his work, because it is worthy— 
he can accept for a time a bare living with unmitigable 
subordination, thank God, and walk erect. There is no 
better, broader training than that to be gotten from the 
government service as an Assistant Engineer—and I am 
going to show later on that it has produced some strong 
men, 

The one odious thing to the Civilian is the permea- 
nence of subordination. The chief executive positions 
are held as a matter of caste by members of the Corps 
—and there is no way in which a Civilian, however 
great his merit, can enter this charmed circle. The 
thing is as absolute as royalty—and, for a democracy, 
as archaic. If there is any humiliation in the position of 
a Civilian under the Corps of Engineers it is this. There 
is no legal obstacle to an Assistant Engineer becoming 
Secretary of War and controlling the Army. He may 
even hope to be President, and become Commander-in- 
Chief of the Army. There is not much danger that he 
will reach either pinnacle, but he has the same fighting 
chance that any other citizen has. He cannot, however, 
become a Lieutenant, a Captain, a Major, or a Colonel 
of the Corps. Why not? Because there is no legal way 
of doing it. A private soldier can work up through the 
ranks, and get his commission in the Regular Army as 
Lieutenant, and go on up to General; look at Funston 
and Miles. But not in the Engineers; the blood of West 
Point must flow in the veins of the dominant engineers 
in charge of our Public Works. 

When the light is turned on this feature of the rela- 
tions of the Corps and the Assistant Engineers, it re- 
veals an unfair deal, a relic of feudalism—an unstable 
condition. Here is a whole class of Civilian Engineers, 
who have done splendid work, and who are still doing 
splendid work, with a clear understanding that their 
only hope of ultimate advancement and independent 
charge of work lies in getting out of the Engineer 
Department. 


A good man, with initiative and courage, does as a 
rule get out of the service about the time he has 


reached the full maturity of his power, and has become 
proportionately valuable to the government; and such 
men strengthen the ranks of the graduates. 

If legislation could devise a method of recruiting and 
strengthening the Corps by transfusing into it the best 
blood of the Assistant Engineers, the result would be 
twice blessed. It would strengthen the grip of the Corps 
on the Public Works of the country, and it would 
energize, stimulate and dignify the Civilian element—on 
which after all the efficiency of the organization must 
always most largely depend. 

Andrew Carnegie, who, judged by results, knows 
something of business organization, gives this advice in 
an address to young men: “Do not rest content for a 
moment in your thoughts as head clerk, or foreman, or 
general manager in any concern, no matter how exten- 
sive. Say each day to yourself ‘My place is at the top.’ 
Be king in your dreams. Make your vow that you will 
reach that position. . . .”’ It is the possibility of such 
ultimate reward that puts men on their mettle, spurs 
them to live laborious days, vitalizes their work and 
makes it good. 

The Assistant Engineers 
working without this possibility. It is caste pure 
and simple—a ruling class, and a _ serving class— 
and is without parallel in our otherwise democratic in- 
stitutions. 

Why continue in such a service? In some cases like 
the starving apothecary of Mantua, one’s poverty, not 
one’s will, consents. Others—and the majority, I think— 
see in it the good school that it is, from which they 
will graduate in time—with a living meanwhile. 

Oliver Wendell Holmes in his preface to the “Autocrat 
of the Breakfast Table,’’ speaks of a famous oculist who 
“had to spoil a hatful of eyes in learning how to operate 
for cataract.” Is it not possible that men learning to 
execute engineering works may do some bungling, ruin- 
ous things? When by operating on our Public Works 
a Clvilian Engineer has become proficient, he graduates 
out of the service and goes into civil practice, while an 
apprentice hand takes up his knife. 

That the Corps, working with an organiaztion of Civil- 
ian Engineers who are not actuated by the master spring 
of an efficient mechanism, has accomplished in spite of 
this handicap, so many excellent results, is a case of 
winning against odds. But the weakness and fatuity of 
the thing is certain because it is medieval, unfair, and 
bad business organization. It is a house of cards, and its 
stability is merely that of a house of cards, and nothing 
more. 

It is up to the Corps of Engineers to take the initia- 
tive in securing for the Civilian Engineer the same 
ehance of limitless advancement in our Public Works 
that a private soldier has in the regular army, or a 
private citizen has in the commonwealth. It is a plain, 
fundamental matter of right and wrong, good and bad, 
safe and unsafe, stable and unstable. The statics of 
organization are about as simple as those of mechanics, 
and the forces tending to collapse the present structure 
are clearly shown. 

I trust the Corps is big-brained and big-conscienced 
enough to line itself up with the forces that make for 
solidity and stability, and that the rays of future inves- 
tigation will show only clean strength. 

Your correspondent from St. Louis who speaks of 
Civil Assistants as a body of men “who almost deserve 
pity’’— is much beside the mark. In every organization 
there are men of mediocre ability to whom competition 
and advancement are rather hopeless things. They were 
not created for Chief Engineers anyway, and their sub- 
ordination is probably just as comfortable in the gov- 
ernment service as elsewhere, and perhaps safer. The 
capable Civilian Assistants with personality, courage 
and initiative—the men who become graduates some day 
—need no pity. It is sometimes better to be for a time 
second in Rome where life is vibrating, than first in a 
little Iberian village- where life is vegetating. 

The third group of River and Harbor Specialists—the 
graduates—the men who have served their apprentice- 
ship in the service, doub‘less holds some of the strong- 
est men in the profession. Alfred Noble, Past-President 
of the American Society of Civil Engineers, sometime 
Member of the Nicaraguan, Isthmian, and Deep Water- 
ways Commissions, Member of the Board of Consulting 
Engineers on the Panama Canal, now Chief Engineer of 
the Pennsylvanja Railroad's East River Tunnels—one of 
the most notable engineers in the world—worked as an 
Assistant Engineer under the Corps of Engineers until 
he was 38 years old. Another Past-President of the 
American Society is George H. Benzenberg; and Charles 
L. Harrison is a Director in the American Society—both 
graduates. 

R. S. Woodward, President of the Carnegie Institution 
of Washington is an old Lake Survey man; so is E. E. 
Alaskell, Director of the College of Civil Engineering of 
Cornell University; also Prof. J. B. Davis, of Michigan; 
and the late Dean J. B. Johnson of Wisconsin. Joseph 
Ripley, Advisory Engineer to the Department of Public 
Works of New York State, is a recent graduate. 

The list of men high up in civil practice who were 
once in the Engineer Department under the Corps, is a 
long one. With such men as these blended with the 


under the Corps are 


strong men of the Corps, to adminis: Ur Py 
Works, there would be no possible dis: — 
assimilate into the permanent fiber of ¢! Pendle. 
the strong men now among the Civilian Pits: 
Francis C. Shenehon, M. An CE 

Principal Assistant Engineer, U. Ss. Survey 


Detroit, Mich., April 28, 1908. 
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and more hopeful and helpful discu: 
questions than the letter printed abo. 
mend it to the careful study alike . 
of the Corps of Engineers and of th il 
gineers who are interested in hav hen “eae: 
neering work in connection with th. 
pansion of waterway improvements 
better basis. 

As many of our readers know, azita: = 
civilian engineers placed in contro! 
Harbor work dates back fully 30 y 
has always failed and will always fa 
it is construed by the public and 
as a mere quarrel between two bra; 
~rofession, the civil and the milita; 
as to which shall have the authorit, 

To be successful, appeal must be 
behalf of the engineers, but on beha 
efficient and economical conduct of ov 
lic works. There is no reason why t! 
gineers and the civil engineers shou): not join 
hands and work together for reforms the con- 
duct of our public works which will be «¢ 
benefit and, what is of far more impo: 
place the planning and carrying out 
eral public works on a basis calculate! 
protect the public interests.—Ed. ] 
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THE COST OF OILING ROADS IN NEW YORK STATE. 


The State Engineer’s Department of New York 
for the past several years has been carrying on 
investigations into the costs and efficiency of 
oiling roads for the prevention of dus! and th 
preservation of the wearing surface. The tests 
for the fiscal year 1905-06 have been reported 
by Mr. Arnold G. Chapman, who was in charge 


in the recently issued report of the department 
for that year, and we reproduce below some ex- 
tracts of the report and our own compilation of 


the cost data there given. 
The extracts are as follows: 


After an investigation of the various methods and 


results of treating roads with oil, tar or other hydro- 
carbons as a means for their preservation and for the 
elimination of the dust nuisance, the experimental oiling 


of New York roads was undertaken by the State Eng)- 
neer and Surveyor in July, 1906, with a view of deter- 
mining its efficiency, cost and advisability as a means 
of accomplishing the desired ends. Various methods of 
application were tried during August, Sepiember and 
October, on macadam, gravel and sand roads in Oneida 
Albany and Orange counties, and the results of the differ- 
ent methods are to be noted next spring after the roads 
have been subjected to the wear of the fal! traffic and 
the influence of winter conditions. 

APPARATUS.—The sprinkling cart used to distribute 
the oil on the road consisted of a 600-gal. steel tank 
with a wooden head, by the Etnyer Co., fitied with 4 
White patent oiler, such as is used in California, where 
the sprinkler is made. The characteristic features of 
this type of sprinkler are: that the oil is distributed 
directly downward upon the road-surface, an’ that the 
width of the application may be regulated from 18 ins 
to 6 ft., as can also the amount of oil applied, by the 
manipulation of levers by the operator, who «its in the 
rear of the tank. From his position the operator cad 
adapt the flow of oil both as to quantity an’ width, 
the condition of the road may demand. 

To unload the oil from the 6,000-gal. U 
in which it was received, a diaphragm pum; 


L. cars 
was used 


fastened to the dome of the car. By means of an iron 
chute the ofl was conveyed from the pump to ‘he sprin- 
kler tank. This method was rather cum! <ome 4nd 
unhandy and entailed the loss of too much e in set- 


ting up the pump and in unloading the it 


the best and cheapest available at that tim: Howey’, 
it can be greatly improved upon when the g is un- 
dertaken on more than an experimental bas! 
OIL.—The oil used was that known as the \glan ol, 
obtained through the Standard Oil Co., from «ir wells 
at Salt Lick, Ky., at a cost of 4% cts. per « f. 0 b. 
at the various places where used. This is rude oil 
being black and heavy, due to the presence © asphalt 
of which the producers claim a 30% to 35% », When 
cold, the flow of the oil is slow and sluggis' it, when 
warm, it flows vith a reasonable degree of dity. 
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‘nods of application varied, some being sanded, 
wept, and some treated, as left by the traffic. 
ethods are noted in the reports of the separate 
road treated. While the oil was being applied, 
- not suspended, but the people chose the sides 
.g not oiled, for a few days until the oil had 
) up by the surface and did not have a tendency 
to the vehicle tires and to be thrown upon the 
of the people riding or on vehicles. From 
n during the experiments it was noted that the 
‘its were obtained when the surface of the road 
m and dry and the day was also clear and 


rious sections on which the oil was applied are 

below: 
‘1CA-PARIS MACADAM ROAD.—The first sec- 
road to be treated was the Utica-Paris macadam 
: , miles in length, on which 6,360 gals. of oil were 
, « width of surface being from 10 to 12 ft. From 
of the asphalt pavement in Utica to the top of 
t} etery hill one application was given to the surface 
# yy the traffic. For the next 800 ft., a single coat 
vas used, but for the first 400 ft., the surface was 
sa ‘1, in. in depth, immediately after oiling, and the 
= © ft. sanded five hours after oiling. From the 
c park south 1,200 ft. the road received a double 


al on, the second being applied during the day 
fc g the first application. From this point south to 
the i of the road one coating was given, the refuse 
on t surface having been previously swept off with a 
eweeper and with brooms. 


The day following the treatment of the section from 


Washington Mills south, it rained for 12 hours, which 
must be borne in mind when judging the effect of the 
oj] upon the road, as it washed some of the oil away 
before it had been taken up by the surface material. 


Where one application is referred to, it is at the rate of 
1.200 gals. per mile, as nearly as could be regulated by 
the levers of the sprinkler. 

Two weeks after the treatment an inspection showed 
the section sanded to be in better condition than the 
others and all the sections treated were free from any 


dust from automobiles passing at a high rate of speed. 
The oil was received on the switch at Washington Mills, 
which is approximately at the center of the road, making 


the average haul 1.25 mi. 

(b) LOUDONVILLE MACADAM ROAD.—The Loudon- 
ville macadam road was treated for a distance of about 
one mile, adjoining the piece upon which tarvia had been 
placed, the width of application being 18 ft. and the 
amount of oil used 2,300 gals. The oil was applied to 
the road as left by the traffic, having a light coating of 
the finer wearing material upon the surface. Any oil 
which collected in the depressions in the road was swept 
out by men with brooms, who went over the road a 
short time after the oil was applied, thus lessening the 
tendency to spatter over vehicles and their occupants 
passing over the road after oiling. Several weeks after 
the oiling, the road presented a surface free from dust 
and which was much more resilient and more agreeable 
than the section not treated. The average haul on this 
piece of work was 1.75 mi. from the Tivoli St. switch at 
North Albany, where the car was placed. 

(c)} KENWOOD AVE. AND DELMAR-SLINGERLANDS 
MACADAM ROADS.—A few days previous to the appli- 
cation of the oil, the Kenwood Ave. road and the 
Slingerlands road, from the railroad crossing to its inter- 
section with the Kenwood Ave, road, had been resurfaced 
with %-in. Saratoga trap-rock, sand being used as a 
filler. An excess of sand had been used on the Kenwood 
Ave. piece, which is also very shady; these conditions, 
together with the fact that it rained the day following 
the application, made this portion sticky, and the result 
was not as good as on the stretch of the Slingerlands 
road from the railroad to the Kenwood Ave. intersection, 
where very little sand had been used with the stone. 
The length of the stretch here treated was about 1.5 mi., 
the width 10 ft., 2,600 gals. of oil being used; the 
average haul was 0.75 mi. 

(4) ELSMERE SAND ROAD.—A short stretch of un- 
improved sand road in the village of Elsmere was 
shaped with a drag harrow and then treated with oil. 
The length of the section was about 0.25-mi., 800 gals. 


being applied on a width of 10 ft. After applying the 
oil the road was again harrowed to mix the oil thor- 
oughly with the sand. The average haul was 0.8-mil. 

(e) DELMAR-SLINGERLANDS MACADAM ROAD.—A 
stretch 0.5-mi. long on the Slingerlands road from Ken- 
wood Ave. south was oiled for a width of 10 ft., the sur- 
face being treated as left by the traffic, 600 gals. of oil 
being used and the average haul being 0.5-mi. 

(f) CHESTER-GOSHEN GRAVEL ROAD.—The first 
gravel road upon which the oil was applied was the 
Chester-Goshen road, No, 156, this being treated for a 
distance of 2.8 mi. The road had been resurfaced two 
weeks previously, thus presenting a surface which was 
somewhat loose, except in the wheel tracks, where it 
had been firmly compacted. The total amount of oil used 
was 3,400 gals., on a length of 2.8 mi., the widths vary- 
ing from 2,100 ft. of 6-ft. width to a maximum distance 
of 9-ft. width; the average haul was 2.5 mi. No treat- 
ment was given the road before the application of oil 
and from reports and the results observed a short time 
afterward, the dust was entirely laid and no trouble 
was experienced from the oil adhering to the tires of 
vehicles. 

(g) NEWBURGH-WOODBURY GRAVEL ROAD.—On 
the Newburgh-Woodbury road, No. 42. which is also a 
gravel road, but had a very hard and compact surface, 
1,400 gals. were applied, on a distance of one mile, the 
width covered being 9 ft. The road was oiled as left 
by traffic, the average haul being 1.75 mi. 

(h) NEWBURGH-SHAWANGUNK MACADAM ROAD. 
—On Road No. 161, Newburgh-Shawangunk, out of New- 
burgh, a section of the completed road, one mile in length, 
was oiled as left by traffic, there being about %-in. of 
dust and fine material on the surface. One thousand, 
two hundred gals. were used on a strip 8 ft. wide, the 
average haul being 1.75 mi. 

In the accompanying table, which has been 
compiled from the statistics as given in the re- 
port, the relative costs of applying the oil are 
tabulated for the eight different pieces of road, 
referred to in the table by the letters with which 
the roads are noted in the above detailed de- 
scriptions. In these cost data the expense of 
State labor on the work has been included, al 
though in some work this extra cost would not 
apply. However, it is probably counterbalanced 
by the cost of transporting the oiling machinery, 
which is not listed in the tab'e. 

In studying these data the detailed accounts 
of each stretch of road should be consulted to 
explain some of the apparent inconsistencies in 
total costs per mile of 10-ft. road. It will be 
noted that the length of haul of oil and the 
amount of road to be oiled have some effect upon 
the final costs, although not so much as the con- 
dition of the wearing surface, which is the gov- 
erning influence of cost. 
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NOTES FROM ENGINEERING SCHOOLS. 

UNIVERSITY OF KANSAS.—A special series 
of lectures in Coal Mine Engineering is offered 
at Kansas University, to be given during one- 
half of the school year. It is designed espe- 
cially for those who desire some technical train- 
ing in this branch, but are unable to take the full 
mine-engineering course. 

RUTGERS COLLEGE.—The Legislature of 
New Jersey has appropriated $20,000 for the 
equipment of the new Rutgers College Engineer- 
ing Building now nearing completion. The 
course of mechanical engineering here will next 
fall be under the direction of Robert H. C. Heck, 
professor of experimental engineering at Lehigh 
University. 

UNIVERSITY OF COLORADO.—On April 25 
the new building.for the engineering shops at 


TABLE SHOWING COSTS OF EXPERIMENTAL ROAD OILING IN NEW YORK STATE. 


a 
dam 
Average width of road—ft......... 1 
Length of oil haul—miles ..................0s005 1% 
Total costs of applying oil in dollars: 
Outside labor .........0. 4.50 
15.00 
6,360 
st of applying oil per gal. in dollars........ 0095 
st of ofl per gal. in dollars.................. 0.0478 
‘al cost of oiling per gal. oil, in dollars..... 0 0573 
of gals. oil per mile of 10-ft. road......... 100 
-' in dollars of applying oil per mile of 10-ft. 


b c d e f g h 
Maca- Maca- Maca- Grav- Grav- Maca- 
dam. am Sand. dam. el. el. dam. 
1 1% % 2% 1 1 
18 10 10 10 8 8 
% % 2% 1% 1% 
$8.00 $6.00 $2.00 $1.00 $8.00 $4.00 $4.00 


8.00 6 00 1.00 1.00 2400 1200 12.00 
4.00 0.50 15.00 6.00 6.00 
30.50 20.00 3.87 2.88 50.00 23.50 23.50 
2, 2,600 600 3,400 1,400 -1, 
$0.0133 $0.0076 $0.0048 $0.0048 $0.0150 $0.0167 $0.0190 
0.0478 0.0478 0.0478 0.0478 0.0478 0.0478 0.0478 
0.0611 0.554 0.0526 0.526 0.628 0.0645 0.0668 
1,2 1,730 «61,200 1540 1,560 1,500 
$78.00 $96.00 $168.40 $63.12 $97.00 $100.60 $100.20 


Boulder was formally opened. The building is 
arranged in three parallel sections with modified 
saw-tooth roofs. The front section is built two 
stories high, the upper part being used for gen 
eral drawing rooms. In the lower floor of this 
section are the wood-working rooms and in the 
single-story sections are the machine shops and 
the foundry. 

UNIVERSITY OF WISCONSIN.—Prof. Carl 
Cc. Thomas, head of the department of marine 
engineering at Cornell University, was appointed 
to the professorship of steam engineering, a 
vacant chair in the faculty of the Madison in- 
stitution since the death of Prof. Storm Bull. 
Dr. M. P. Ravenel, professor of bacteriology, 
wi'l take charge of the hygienic laboratory and 
Prof. Louis Kahlenberg has become director of 
the new courses for the training of chemists. 
Associate Prof. M. C. Beebe was appointed pro- 
fessor of electrical engineering. 

COLUMBIA UNIVERSITY.—Entrance exami- 
nations and first year study programs for the 
Columbia schools of engineering, mines and 
chemistry have been revised and so coordinated 
that a student need not specialize in any one of 
them until the experience gained during a year’s 
study gives him a basis for judgment and choice. 
Among other changes, the course of mechanical 
engineering will be amplified by lectures on 
economics and industrial law, the fourth year of 
electrical engineering will require additional 
courses in machine design and steam turbines, 
and the course in civil engineering will be broad- 
ened by special work in tunneling and excava- 
tion, and in motor and dynamo practice. 


— 


ANOTHER COAL-MINE EXPLOSION, at the Draper 
Colliery of the Philadelphia & Reading Coal and Irop 
Co., May 5, is reported to have caused the death of 
four men. 

THE DERAILMENT OF THE FIRST TWO CARS of a 
Sixth Ave. elevated train in New York City on May 7, 
resulted from the spiking of two rails %-in. out of true 
by a reconstruction gang. According to the company, 
a standard-gage measure had been used on the work 
The motorman was able to bring all cars to a stop with- 
out serious results. 


A FIRE LOSS OF $1,500,000 was suffered by Atlanta, 
Ga., May 8, in a blaze which for a while threatened the 
whole business section. Among the two solid blocks 
of ruins the most conspicuous is that of the Hotel 
Terminal, whose 200 guests fortunately had time to es 
eape. The fall of high power trolley and light 
wires, explosions in the building of the Liquid Carbonic 
Co., and lack of water contributed to the difficulties 
of the fire department. Three days later, May 11, a 
second conflagration caused serious loss in another part 
of the business section; its damages are estimated at 
$100,000. 


> 


SEVERAL TORNADOES IN NORTHWESTERN OKLA 
homa followed one another in rapid succession between 
five o’clock a. m., and one o'clock p. m., May 11, result- 
ing in the death of at least eight persons, while scores 
of others were seriously injured. In the vicinity of Ar- 
nett fully thirty persons are reported to have suffered 
broken limbs. Vici, a town in the southern part of 
Woodward County, has been totally destroyed, not a 
house being left standing. 


— 
> 


THE BERGEN HILL TUNNELS of the Pennsylvania 
R. R., in which the headings of the south tunnel were 
joined on April 11, advanced another important step 
on May 7 by the junction of headings tn the north tun- 
nel. These tunnels are the last part of the great New 
York and Long Island extension enterprise of the Penn- 
sylvania R. R. to go through, and there is now open 
passage from the west portal of the Bergen Hill tunnels 
all the way to the new Long Island yard, by way of 
the two tunnels through Bergen Hill, the two tunnels 
under the Hudson River to 32d St., New York, the tun- 
nel and open-cut line along 32d St. and through the 
Terminal Station to Seventh Ave., thence through the 
two double-track rock tunnels under 32d and 33d Sts. 
to the East River, through the four East River tunnels 
to Long Island City, and thence through the approach 
tunnels and open cuts to the yard. Lining and finishing 
work alone remain to be done in order to complete the 
track sections of this improvement, except for some re- 
maining full-section work in the Bergen Hill tunnels; 
the terminal station structure is now being erected, the 
excavation being completed and the retaining wall around 
the site in place. 

The Bergen Hill tunnels are 5,910 ft. long from Wee- 
hawken shaft (the junction with the two Hudson River 
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tunnels) to the west portal at the edge of the Hacken- 
sack meadows. The work is under Mr. Chas. M. Jacobs, 
Chief Engineer, and Mr. James Forgie, Chief Assistant 
Engineer of the Pennsylvania, New Jersey & New York 
Ry., and Mr. F. Lavis, Resident Engineer of the Bergen 
Hill tunnel. The contractor is William Bradley. 


COAL PRODUCTION IN MICHIGAN in 1907 has been 
reported by the U. S. Geological Survey as being 51% 
greater in quantity and value than in 1906 and the largest 
ever recorded in that state. The total output for the 
year was 2,035,858 short tons, having a local value of 
$3,660,833 as against the previous record in 1905 of 
1,473,211 short tons. Of the 1907 total 29.8% or 606,718 
short tons was machine mined. 


a 
> 


RECONSTRUCTION WORK IN SAN FRANCISCO in 
the two years following the earthquake of April 18, 1907, 
comprises a total of 10,072 new buildings and 4,198 al- 
terations, completed or under construction. The work on 
these 14,270 buildings is valued at $102,186,517, an aver- 
age of about $7,150 each. The following table, from the 
San Francisco ‘‘Call’’ of April 26, 1908, gives the class- 
ification of these buildings. Apparently there are aux- 


Class. No. Value. 
1,097 33,547,219 
4,198 8,010,933 


iliary expenditures of about fifteen millions to be added, 
making the total spent in reconstruction of buildings 
about $117,500,000. A map of the burned district, pre- 
pared by the California Promotion Committee, shows that 
the new buildings cover the burned area very uniformly. 
The population of the city, according to an estimate 
from the same source, has just about reached the same 
point as before the disaster, namely, half a million in- 
habitants. But at the same time, the suburban towns 
of Berkeley, Oakland and Alameda, on the bay shore 


opposite San Francisco, have gained some 150,000 in 
population. 


PROGRESS ON THE YUMA IRRIGATION PROJECT 
of the U. S. Reclamation Service is reported as follows: 


The maximum discharge of the Colorado River for 
the month of April was 35,000 sec.-ft., the minimum, 
12,900 sec.-ft. On the Arizona side of the Laguna dam 
the concrete walls have been carried into the outer 
cofferdam, thus making this feature of the work secure. 
Work is also progressing on the excavation of the sluice- 
way and placing of rock in the dam. About 250 men 
have been employed, working in two shifts. On the Cali- 
fornia side the concrete walls have been well advanced 
toward the outer cofferdam, and a steam shovel has been 
installed to take the place of derrick in excavating for 
sluiceway. On the shore end of the dam the concrete 
walls have been extended into the bed rock and the 
pavement on that portion about completed. Two hun- 
dred men have been employed on this side. 

The reservation levee is now complete from Yuma to 
the Laguna dam, with the exception of the brush de- 
fences, which were also completed during April for 
about seven miles. The railroad along this levee was 
operated during April, giving a round-trip passenger 
service daily besides the work train service. Work on 
the Yuma Valley levees has been finished for the season. 
The levee is now intact from Yuma to the Mexican 
boundary and for this entire distance it is sufficiently 
high to stand any Colorado rise of record, and all but 
two miles of it is high enough to keep out the highest 
known Gila flood. The Farmers’ Gravity Canal is in 
shape to supply water when the river gets high enough, 
and the concrete headworks, and the concrete founda- 
tion for the scoop wheel which is to be installed later, 
are provided. The pump on the Farmers’ Pump canal 
has been operated continuously during April. 


SEVERAL PRIZES FOR ESSAYS ON ECONOMIC 
subjects have been offered by Messrs. Hart, Schaffner & 
Marx, of Chicago, the awards to be made by a commit- 
tee of five, as follows: Prof. J. Laurence Laughlin, 
University of Chicago, Chairman; Prof. J. B. Clark, 
Columbia University; Prof. Henry C. Adams, University 
of Michigan; Horace White, Esq., New York City, and 
Hon. Carroll D. Wright, Clark College. Five subjects 
are suggested for competition for those who have had 
an academic ‘training, although the possession of a de- 
gree is not required, nor is there any age limit set. 
One of the subjects in this list is ‘“‘In view of existing 
railway progress, should the United States encourage the 
construction of waterways?"’ Contestants for this prize 
will be divided into two classes: (A) any American 
without restriction; and (B) undergraduates of any 
American college, but any undergraduate may compete 
for the prizes offered under (A). The Class A prizes are 
$600 and $400, and the Class B prizes $300 and $200, 
respectively. In addition to the foregoing prizes, one of 
$500 is offered for competitors in Class C, composed of 
those who have not had an academic training. Among 
the five subjects for this class are ‘“‘The best scheme 
for uniform corporation accounts’ and “The relative 
efficiency of American and European labor in manufac- 
turing industries."" Full particulars regarding the com- 
petition may be secured from Professor Laughlin, 


A “STATE CONFERENCE for the Construction of 
Waterways” was heki in Albany, N. Y., on May 1. There 
sessions were held, in the morning, afternoon and even- 
ing, and about a dozen addresses were delivered in all. 
The main subject under consideration was the canal 
system of the State of New York and its relation to the 
commercial development of the state and of the rest of 
the country. The principal addresses were ‘‘The Brie 
Canal," by State Senator H. W. Hill; “The Oswego 
Canal,’ by Mr. Luther W. Mott; ‘“‘The Canals of the State 
of New York,’ State Engineer Frederick Skene; ‘‘The 
Champlain Canal,’”’ Mr. A. B. Fry; “Our Nation's 
Waterways; Their Present Condition,’’ Congressman 
James H. Davidson; ‘“‘Our Nation’s Waterways; Their 
Future Possibilities,"”’ Congressman Jos. E. Randsdell, 
and ‘‘Methods of Transportation in Various Countries,”’ 
Mr. C. P. Austin, Chief of the Bureau of Statistics of 
the U. S. Department of Commerce and Labor. 


AN AEROPLANE FLYER, built by Orville and Wilbur 
Wright, of Dayton, Ohio, for the Signal Corps of the 
United States Army, is being given a series of preliminary 
trials near Manteo, N. C. The longest single flight yet 
reported is 27/;, miles at a speed of 46.8 miles per hr., 
but it is expected that before the trials are completed the 
records of Farman and Delagrange in Paris will be sur- 
passed. The present machine of the Wrights seems to 
be much like their former models (described in Engi- 
neering News, Jan. 16, 1908) except that there is some 
modification of the steering gear so that the operator 
sits instead of reclines. 


PERSONALS. 
Mr. Chas. M. Husband, Assistant Construction Engi- 
neer of the H. C. Frick Coke Co., has resigned. 


Mr. Walter E. Emery, Engineer of Maintenance of Way 
of the Chicago & Alton Ry. at Kansas City, Mo., has 
been appointed Chief Engineer of the Peoria & Pekin 
Union Ry., with offices at Peoria, Ill. 


Mr. Irving Hawbert has resigned from the presidency 
of the Portland Gold Mining Co., the largest pro- 
ducers of Cripple Creek, Colo. Mr. F. G. Peck, the 
former secretary, has been elected to the vacant office. 


Mr. C. S. Davis, M. Am. Soc. C. E., formerly Chief 
Engineer of the Massillon Bridge Co., and after the 
reorganization of this company, Chief Engineer in charge 
of contracting for the Toledo-Massillon Bridge Co., has 
opened an office as consulting engineer in the Ohio 
Building, Toledo, Ohio. 

Mr. D. D. Pendleton, who has during the past 15 years 
occupied various positions in the manufacturing, engi- 
neering and sales departments of the Westinghouse 
companies, has been appointed the Pittsburg representa- 
tive of the Wheeler Condenser & Engineering Co., of Car- 
teret, N. J., with offices in the Frick Annex Building. 


Mr. D. A. Calhoun, in the past connected with railroad 
location and construction work in the United States, 
Mexico, South America and the Philippine Islands, has 
become a member of the firm of Caccavajo, Pruyn & Cal- 
houn, of New York, consulting engineers. These gen- 
tlemen have now also become associated with Dr. Louis 
Duncan and Lamar Lyndon, consulting electrical engi- 
neers. 


Obituary. 

Arthur Koppel, who, over thirty years ago, founded 
the international firm of Arthur Koppel Company, died 
suddenly, on May 12, in Berlin, Germany, in the 57th 
year of his age. 

Maurice E. Haman, a young engineer employed by the 
Helena Power Transmission Co. on the reconstruction of 
the Hauser Lake Dam, fell from that structure, April 
29, and was killed. 

W. J. Murphy, Vice-President of the Cincinnati, New 
Orleans & Texas Pacific Ry., died at his home in Cin- 
cinnati, May 10, at the age of 60. He was formerly con- 
nected for many years with the Erie Railroad. 

Walter Gilman Berg, M. Am. Soc. C. E., Chief Engi- 
neer of the Lehigh Valley Railroad, died May 12, at his 
home in New York City. He was about to leave for 
Washington, D. C., as the representative of the Ameri- 
ean Railway Engineering and Maintenance of Way 
Association, of which society he was president, to the 
eonference of Governors in the Preservation of Natural 
Resources, when he was seized with a sudden attack of 
acute indigestion which resulted fatally. Mr. Berg was 
50 years old; he had seen wide and important service as 
bridge and railway construction and maintenance engi- 
neer and was the author of ‘Buildings and Structures 
of American Railroads,”’ ‘‘American Railway Bridges and 


Buildings,’’ “‘Strength of Timber’’ and ‘“‘American Rail- 
way Shop Systems.”’ 


ENGINEERING SOCIETIES. 


COMING MEETINGS. 
AMERICAN WATER-WORKS ASSOCIATION. 
May 11-16. Annual meeting at Washington, D. C. 
Secy., John M. Diven, 14 George St., Charleston, S. C. 
NATIONAL JELECTRIC LIGHT ASSOCIATION, 
May 19-22. Annual convention at Chicago. Secy. 
Ww. W, 29 West 39th St., New York City. 


NATIONAL FIRE PROTECTION ASSOCIA? 
May 26-28. Annual meeting at Chicago. 
Merrill, Jr., 382 Ohio St., Chicago. 
AMERICAN FOUNDRYMEN’S ASSOCIATI: 
June 9-11. Annual convention at Toronto 

Richard Moldenke, Watchung, N. J. | 
MASTER CAR BUILDERS’ ASSOCIATION 
June 17-19. Annual convention at Atlanti 
Secy., Jos. W. Taylor, 390 Old Colony : 
AMERICAN RAILWAY MASTER 
SOCIATION. 
June 22-24. Annual convention at Atlant 
Secy., Jos. W. Taylor, 390 Old Colony B 
AMERICAN SOCIETY OF CIVIL ENGINE ; 
June 23-26. Annual convention at 1) 
Secy., C. W. Hunt, 220 West 57th St., N. 
AMERICAN SOCIETY OF MECHANICAL } a>) 
June 23-26. Annual convention at Detroit, ae 
Cc. W. Rice, 29 West 39th St., New Yor} 
SOCIETY FOR THE PROMOTION OF EN: INC 
EDUCATION. 
June 23-26. Annual meeting at Detroit 
connection with convention of America: 
Mechanical Engineers.) Secy., A. L. Wij 


Institute, Brooklyn, N. Y. Pratt 
AMERICAN SOCIETY FOR TESTING MAT™, (‘1 
June 23-27. Annual meeting at Atlantic \ 


Secy., Edgar Marburg, University of P. 
Philadelphia. 


AMERICAN INSTITUTE OF ELECTRIC ENGI. 
NEERS. 
June 29-July 2. Annual convention at A‘ City 
. J. Secy., Ralph W. Pope, 33 West 391! N.Y 
AMERICAN a OF HEATING AND \ LAT 
ING ENGINE 
July 24-25. Geumer meeting at Niagara F N. Y 
Secy., W. M. Mackay, P. O. Box 1818, York 
City. 
AMERICAN INSTITUTE OF CHEMICAIL. ENGI. 


NEERS.—A new association is to be formed 

above name to promote a closer relationship x the 
chemical engineers of America. The organiza! eet 
ing will be held in Philadelphia about the m (dle of 
June. 


APPALACHIAN ENGINEERING SOCIETY s st 
ciety met at Fairmont, W. Va., May 2. Amo: e sub- 
jects discussed were: ‘‘The Relation of th: 


Engineer to a Modern Low-Grade Trunk Line,” by Mr 
G. D. Brooke, Assoc. M. Am. Soc. C. E., of Morgantown 
W. Va., and “Common Faults in Concrete Construc- 


tion,’”’ by Mr. A. Wagner, of Newport News, Va 


ENGINEERS’ CLUB OF PHILADELPHIA.—At the lJast 
meeting of this society, May 2, Mr. S. M. Swaah, Asso 
M. Am. Soc. C. E., presented a paper on ‘‘Cons'!ructior 
Methods on Section Six, Market Street Subway.’ In th: 
course of regular business the club passed a n 
endorsing the objects of the Conference to be held in 
the White House, May 153-15, for the Conservation of 
the Natural Resources of the United States. 


ILLUMINATING ENGINEERING SOCIETY.—At a 
meeting of the New York section to be held Thursday 
May 14, at the Engineering Societies Building, 2) West 
389th St., New York City, Dr. E. L. Nichols of Cornel! 
University will present a paper on ‘‘Daylight and Arti- 
ficial Light.’”” Dr. Nichols has recently made spectro- 
photometric comparisons of daylight under different 
conditions in Europe and Africa and the results of st 
tests will be compared with tests of artificial light 


WESTERN SOCIETY OF ENGINEERS.—At the meet- 
ing held at the society’s rooms in Chicago, Ill., on May 
6, a paper, entitled ‘‘Steam Turbine Development.”’ was 
presented by Prof. J. C. Thorpe, of the University of 
Illinois. The paper reviewed various designs for steam 
impact or reaction wheels, up to those of the present 
time, and briefly explained their distinguishing features. 
At present the efforts of designers are aimed largely at 
méthods of reducing the energy losses to a minimum 
Low-pressure turbines and turbines of small sizes were 
specially discussed; the paper also contained a review of 


operating results obtained from steam turbines in ser- 
vice. At a meeting of the electrical section on May §, 
the paper presented was by Mr. F. R. Babcock, on ‘The 


Hlectrical Equipment of Steam and Gasoline Automo- 
biles.”’ 


CANADIAN MINING INSTITUTE.—The itinerary of 
the society’s summer excursion has been completed. 
The start will be made from Montreal on Aug. 24, i the 
party will proceed directly to British Columbia, where 
the coal mines of the Crow’s Nest District, th: Trail 


Smelter and other points of interest in the Rossla»! Dis- 
trict and the big copper mines and smelter of the !ound- 
ary District will first be visited. At the town o! Ison 
a reception will be held. After a short journey ‘0 the 
South Coast another reception as well as a mee! for 
the reading of papers at Victoria, the capitai the 
province, is on the program. Here a few day rest 
will intervene. Traveling back through the ky 
Mountains over the Canadian Pacific Railway's m line 


to Banff Hot Springs, thence via the Sault Ste ‘‘farie 
line through the nickel-copper regions of Sudb and 
the Cobalt District of Ontario, the journey wi! «ain 


be relieved by a reception at Toronto. Returning ©) “!on- 
treal, an inspection of the Thetford Asbestos Rez and 
the Maritime Provipces will be made. The wh pro- 


gram will consume about six weeks, 


- 
; 
| 
ae 
| 


‘GI- 


meet- 
1 May 

was 
ity of 
steam 
resent 
tures. 
ely at 
imum 
were 


leted, 
j the 
where 
Trail 


Dis- 


splement to ENGINEERING NEWS. 


ENGINEERING LITERATURE 


539 


CONTENTS. 
‘ tieal Design of Irrigation Works.—Irriga- 
Reviewed by F. W. Hanna........-+-+- 
i Its Relation to the Public Health....... 540 


F Devices for Bacterial Treatment of 

Pag. Reviewed by George W. Fuller..... 540 
>,~—Hydraulic Engineering.—Practical Hy- 
(Water Supply and Drainage) Tables and 


rams. Reviewed by Gardner S. Williams. 541 
Earthwork 541 
nd Power Transmission. Reviewed by a 
a Trowbridge 2 
542 
tive Designs for Concrete Houses of Mod- 
Electrical Engineer's Pocket Book........ 542 
; | Steam and Hot Water Heating and Venti- 
on. Reviewed by William Kent...........- 543 
.st Furnace and the Manufacture of Pig 
Reviewed by Bradley Stoughton........ 544 
I Of 544 
A gs Past and Present. 545 
Lee Merveilles de 545 
Re of Board on Tests of Revolvers and Auto- 
Elec al Railroading 546 
Luftkaike und 
Telephone Construction, Installation, Wiring, Oper- 
Die Prifung und die Eigenschaften der Kalksand- 
rimental Electrical Engineering ............. 548 
ofit Making in Shop and Factory Management.... 549 
Journeys of 549 


PUBLICATIONS RECEIVED ...... 550 


Two British Irrigation Engineering Books. 
Reviewed by F. W. HANNA.* 

THE PRACTICAL DESIGN OF IRRIGATION WORKS.— 
By W. G. Bligh, M. Inst. C. E., Executive Engineer 
Indian P. W. Department (Retired). New York: D. 
Van Nostrand Co. Cloth; 6% x 10% ins.; pp. 390; 249 
illustrations, mostly in the text. $6, net. 


IRRIGATION.—Its Principles and Practice as a Branch 

of Engineering. By Sir Hanbury Brown, K. C. M. G., 

M. Inst. C. E. London: Archibald Constable & Co. 

New York: D Van Nostrand Co. Cloth; 5% x 9 ins.; 

pp. 301; plates and text illustrations. 16 shillings, 

net; American price, $5, net. 
The growing importance of irrigation in this 
country and the consequent increased study of 
the principles of correct design of irrigation 
structures makes the appearance of a work of 
the character of Mr. Bligh’s timely. The sub- 
ject matter of the book is in full conformi y 
with its title and its limitation to a single phase 
of the field of irrigation engineering adds greatly 
to its value, as the time for specialization in 
such a broad and growing subject is at hand. 
The author has devoted much time to the pre- 
paration of original designs and to the review 
of existing structures and has succeeded excel- 
lently in bringing together in each chapter of 
the book many valuable and pertinent analyses, 
conclusions and illustrations. Unfortunately the 
materials of fabrication of irrigation structures 
and the character of the foundations on which 
they are built in India are somewhat different 
from those in this country, limiting, therefore, 
somewhat the utility of the work to American 
engineers, Stone masonry, supplemented by 
plain conerete, is the leading material of irri- 
Sation construction in India, whereas in America 
reinforced, rubble and plain concrete and tim- 
ber form the principal materials of such con- 
struction. Moreover, the majority of irrigation 
Works built in India are founded on sand, while 
those in the United States are quite generally 
built on rock, gravel or clay foundations. The 
designs and discussions throughout the book 


will, therefore, often have to be modified to suit 


the inaterials of construction and mature of 
foundations prevalent in this country; but the 
seneral analyses and the scientific methods of 
designing will be helpful in all cases and will, 


irse, be directly applicable in those cases 
' American engineers are developing works 
nilar materials on similar foundations. 
book contains 14 chapters. The first 
_ relate to retaining walls, dams and weirs. 
rt chapters are followed by a chapter on 


“Engineer, U. 9. Reclamation Service, Washington, D. C. 


‘setting forth 


piers, arches, 
chapter 


abutments and floors. 
is then given on hydraulic formulas, 
with numerical applications the 
most general and practical formulas used in the 
design of irrigation structures. Following this 
are three chapters on canal headworks, covering 
the subjects of submerged diversion weirs, under- 
sluices and canal head regulators. Succeeding 
this discussion is a short chapter on canal falls, 
followed in turn by one on canal bridges and 
escape heads. Chapter 11 is devoted to canal 
cross drainage works; Chapter 12 to the de- 
sign of channels; Chapter 13 to reservoirs and 
tanks; Chapter 14 to the screw gear for tank 
sluices and roller gates. 

In the author’s treatment of earth pressure in 
the designing of retaining walls, he has had the 
commendable courage to digress from the cus- 
tomary practice of neglecting earth friction on 
the back of the wall and has also ventured to 
lay aside the long-held theory that the center 
of pressure on the base of a retaining wall should 
come within the middle third of its length, the 
tenure of which has led to many extravagant de- 


A brief 


signs of retaining walls. An elaborate discus- 
sion is given on plain gravity walls, and the 
American engineer will naturally be disap- 


pointed not to find some notice of reinforced- 
concrete walls. 

The chapter on dams is especially compre- 
hensive, covering gravity, arch and _ buttress 
structures in a thorough manner. The rules 
laid down by the author for the design of low 
gravity dams are particularly good, and the ex- 
tensive illustrations, critical comments and sug- 
gestive redesigns of existing high and buttress 
dams are both instructive and interesting, al- 
though the designers of some of the criticized 
structures could produce some valuable evidence 
in rebuttal. 

The author presents excellent principles of de- 
sign of weirs and aims a well-directed shaft at 
the continued use of ogee falls by American en- 
gineers. The use of ogee weirs in America was 
derived from Indian practice and its continuance 
is largely due to their prevention of the destruc- 
tive effects that obtain from ice in vertical falls, 
a condition with which the author is undoubtedly 
unfamiliar from hfis Indian experfence. The 
author’s objection to the use of ogee weirs and 
weirs of the rapid type for the purpose of se- 
curing a gent!e passage of the water over them 
is well taken and conforms to best recent prac- 
tice in this country. He points out the evil 
effect on the talus below the weir, due to the 
high velocities engendered and augmented by 
these forms of construction and correctly con- 
cludes that it is better to dissipate the energy of 
the falling water by direct impact on a specially 
provided horizontal fore-apron, at river bed 
level, thereby reducing the length of necessary 
masonry protection, and obtaining a deadening 
effect on the energy of the. falling water from 
the depth of water below. 

The treatment of the design of diversion weirs 
founded on sand is one of the interesting fea- 
tures of the book. Laying aside the new theory 
of the impermeable floor and hydraulic gradient, 
the author throughout the discussion applies the 
theory of frictional stability, which requires 
that the weight of the structure at any point 
in its cross section must be sufficient to counter- 
balance the hydrostatic head at that point, this 
head being the difference between the total head 
of water acting against the structure and that 
neutralized by the effective weight thereof above 
the point in question. The neutralizing head is 

ZAP 
computed by means of the formula H = ——, 

Cc 

in which H equals this head, ZAP the summa- 
tion of the effective weight of the structure 
above the point in question and C a constant 
having values ranging between 75 and 125, de- 
pending on the coarseness of the sand in the 
foundation. The determination of the values 


220 Broadway, New York, May 14, 1908. 


of C does not appeal to the reviewer as being 
sufficiently accurate to warrant the broad ap- 
plication of the formula made by the author. 
The values of C have been computed by means 
of the foregoing formula from a few successful 
weirs that may or may not have been super 
abundantly safe, and the quality of foundations 
are likely to be widely different in various cross- 
sections of a channel and portions thereof and 
in different rivers. The principle of the formula 
is undoubtedly sound, but careful experiments 
should be made to determine the proper value of 
before placing implicit 
obtained from it. 

It is a pleasure to note the change of practice 
in irrigation engineering in India with refer- 
ence to canal drops, as reflected by the author's 
discussion of such structures. In the early 
works relating to Indian irrigation, the ordinary 
weir overfall was used and a 
was provided below the weir 
impact of the falling water. The depth of this 
water cushion was made abnormally 
being determined from the formula As 
in which @ is the depth of the water cushion, 
d the depth of water over the weir, and h the 
drop in water surface. The author devotes his 
entire discussion to the notched weir and states 
that the water cushion is no longer considered 
a necessity. These views are, of course, radically 
different from the early practice of Indian en- 
gineers. The unqualified adoption of notched 
falls for all cases where drift and ice are ab- 
sent is unquestionably sound, but the discon- 
tinuance of the use of the waters cushion will 
not be so readily conceded as good practice. It 
is believed that the depths of water cushion re- 
quired by the old Indian formula are excessive 
and that at the same time some depth of water 
cushion to prevent the wear of the floor and 
the vibration of the structure is essential. The 
reviewer suggests that the following formula 
will give more desirable depths; 

+d—d, 

wherein di is the depth of water in the channel 
below the drop and the other letters have the 
same significance as in the Indian formula. Such 
cushion protections will obviate the extremely 
thick floors recommended by the author in his 
work and will add to the safety and life of the 
structure. 

The graphical 
as practicable 
mathematical 
subject matter 


confidence in results 


water cushion 
to break up the 


large, 


process has been used so far 
throughout the book, and the 
analyses are elementary. The 
is distinctively original and es- 
sentially without duplication in other irrigation 
works. The style is vigorous, blunt and some- 
what overconfident. Frequent discussions of 
American structures are given and the author 
invariably passes adverse criticisms on them. It 
appears that the only escape for the reader from 
a conviction that American irrigation structures 
are usually incorrectly designed lies in the 
author’s failure to give them ail notice in his 
work. 

The book is comparatively free from errors of 
consequence, except possibly in the complicated 
formula given for submerged orifices (p. 116), 
and the incorrect reference to orifice formulas 
(p. 139), and in the omission of an appropriate 
index. The author deserves the high appre- 
ciation of the profession, however, as having 
published the most important work yet issued 
On the design of irrigation works, and his book 
should find a welcome and usefal place in the 
library of every engineer, and especially every 
designing engineer interested in the subject of 
irrigation. 


A work devoted to the history, description and 
essential principles of irrigation must neces- 
sarily be interesting and valuable, and especially 
so where the sources of information are India 
and Egypt, the two leading irrigation centers in 
the world. In the preface of his book Sir Han- 
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bury Brown states his intention to set forth the 
guiding principles that should govern the prac- 
tice of irrigation and to furnish illustrations of 
their application in existing systems, mainly of 
India and Egypt. This he has done in a broad 
and general manner. He has also inserted some 
historical matter. Neither investigative nor 
creative design is given much notice in the book 
and mathematical treatment of the subject of 
irrigation is naturally wholly omitted. The field 
and the purpose,of the book is, therefore, en- 
tirely distinct from Mr. Bligh’s work, and for 
these reasons the two books are in no sense 
duplications. The author, in attempting to treat 
so large a subject in a limited space of some 300 
pages, has necessitated brief and unsatisfactory 
discussions of many of the important branches 
of the subject. As to the scope of the experi- 
mental and illustrative territory of the book, it 
has duplications in existing works on Indian and 
Egyptian irrigation; and as to its comprehensive 
treatment of the subject, earlier writers have 
quite thoroughly opened up the field, either in- 
dividually or collectively. The author, however, 
has succeeded admirably in many respects in 
combining a comprehensive and succint treat- 
ment of his subject. 

After a brief opening. chapter on the profits of 
irrigation, there is a concise, well-written chap- 
ter on the methods of basin irrigation, followed 
by a third on perennial irrigation and the duty 
of water. The remaining ten chapters of the 
book relate to perennial irrigation and treat of 
“the drawing up of the project, the construction 
of the works and the utilization of the works for 
the purpose for which they are constructed.” In 
conveying an idea of the manner and material 
of this discussion, the following titles of the ten 
chapters in order will be instructive: Source of 
Supply; Dams and Reservoirs; Means of Draw- 
ing on the Supply; Methods of Construction; 
Means of Distribution; Masonry Works on Irri- 
gation Canals; Methods of Distribution of Water, 
Assessments of Rates and Administration; Flood 
Banks and River Training; Agricultural Opera- 
tions and Reclamation Works; Navigation. A 
glance at these titles is sufficient to convey an 
idea of the necessarily limited and general treat- 
ment accorded the essential divisions of the sub- 
ject of irrigation, as an exhaustive discussion of 
almost any one of them would comprise a space 
larger than that devoted to all of them. 

In a condensed treatment of a broad subject 
there is always danger of enlargement of de- 
tails of portions thereof to the exclusion of more 
important matter. While the book under review 
is comparatively free from this error, its author 
has fallen into the trap in the compilation of 
two or three of the chapters. This is par- 
ticularly true of the chapter on construction, 
where practically the whole discussion is de- 
voted to the methods of handling water in foun- 
dation work. No information is given of other 
broad features of the subject, such as the or- 
ganized force of execution, supervision and in- 
spection, the nature and efficiency of requisite 
equipment and the fabrication of the construc- 
tion materials into structures. A few words are 
devoted to the nature and comparative fitness 
of various materials of construction, in whicn 
the author condemns the use of reinforced con- 
crete as being untested by the object-lessons of 
time. It may be that American engineers hav- 
ing been led by the success of reinforced con- 
crete in dry construction are somewhat pre- 
cipitate in the adoption of this material for wet 
construction. The questions of the deterioration 
‘ of bond and of the rusting of the reinforcement 
are serious ones that time alone will answer 
satisfactorily. 

The book reflects wide reading on the part of 
the author and is written in exceptionally good 
English for an engineering work. The subject 
matter, on the whole, is logically and pleasingly 
presented. The irrigation engineer will find 
pleasure and value in reading the book but not 
in studying it. The engineer in other branches 
of engineering will be able to obtain a compre- 
hensive view of the subject of irrigation from 
this book, and it is in this field that the use- 
fulness of the work mainly lies. 


A Symposium on Clean Safe Milk and How to 


Get It. 


MILK AND ITS RELATION TO THE PUBLIC HEALTH. 
—(By Various Authors.) Bulletin No. 41, Hygienic 
Laboratory, Public Health and Marine-Hospital Ser- 
vice of the United States. Roseneau, Director. 
Washington, D. C.: Pub. Doc. Paper; 5% x 9 ins.; 
pp. 758; 50 illustrations, partly in the text. 75 cents. 


With the publication of its earlier Bulletin 
(No. 35) on Typhoid Fever in the District of 
Columbia,* and the present volume on Milk, the 
U. S. Public Health and Marine-Hospital Ser- 
vice has fully entered upon a far broader field 
of usefulness than it has occupied heretofore. 
The present volume is in part an outgrowth of 
the typhoid fever investigation of 1906, which 
“brought out many facts emphasizing the pos- 
sible danger of milk as a carrier’ of typhoid. 
But the investigation of the milk question has 
been broadened to include all of its relations to 
the public health, and these relations are for 
the most part here treated in their broad, ana 
one might almost say universal, aspects, in- 
stead of being confined to conditions affecting the 
District of Columbia alone. Enough of the vol- 
ume, however, does relate specifically to the 
District of Columbia to give the work that more 
practical character that always comes when an 
investigation of this sort is applied to a particular 
city or district. 

The volume consists of some 20 papers by as 
many authors (mostly specialists). These papers 
deal with almost every phase of the public milk 
supply. They are prefaced by an introduction 
by Dr. Walter Wyman, Surgeon-General, Public 
Health and Marine-Hospital Service, in which 
he first reviews the general subject and then 
summarizes each of the papers. 

Perhaps the contributions of most interest to 
our readers are those dealing with “Sanitary 
Water Supplies for Dairy Farms,” by Dr. B. 
Meade Bolton; “The Milk Supply of Cities in 
Relation to the Epidemiology of Typhoid Fever,” 
by Dr. Leslie L. Lumsden; “The Chemistry of 
Milk,” by Doctors Joseph H. Kastle and Norman 
Roberts; ‘Sanitary Inspection and Its Bearing 
on Clean Milk,” by Ed. H. Webster; and a re- 
view of the milk-supply regulations of the Dis- 
trict of Columbia, by Dr. William C. Wood- 
ward, Health Officer. The tabulations of epi- 
demics of typhoid fever, scarlet fever and diph- 
theria attributed to milk, by Dr. John W. Trask, 
should prove particularly valuable to health 
officers, while those relating to typhoid outbreaks 
may be useful to engineers and water-works 
superintendents who are liable to be called upon 
at any time to establish the fact that excessive 
typhoid fever death rates may be due to other 
causes than the public water supply. Mention 
should also be made of the valuable report on the 
pasteurization of milk, by Dr. M. J. Roseneau, 
Director of the Hygienic Laboratory of the 
U. S. Public Health and Marine-Hospital Ser- 
vice, and of the extensive report on ic. cream, 
by Dr. H. W. Wiley, Chief of the Bureau of 
Chemistry, U. S. Department of Agriculture. 

Perhaps the most important and at the same 
time the most needed sections of the report are 
those showing the alarming degree to which 
public milk supplies are now held to be respon- 
sible for the spread of tuberculosis. Inasmuch 
as tuberculosis in its various forms is respon- 
sible for some 10% of all the deaths that occur 
throughout the country, it is certainly high time 
that everything possible should be done to con- 
trol the disease at its sources, one of the chief 
of which is without doubt the dairy cow. 

In view of the size of the report and the vast 
amount of valuable information that it contains, 
perhaps it will hardly seem justifiable to suggest 
that anything further should have been added to 
it. But it certainly would have been helpful had 
the report contained a digest of the state and 
municipal legislation designed to aid in securing 
safe milk supplies. Considerable space is given 
to such legislation and to accompanying super- 
visory work in the District of Columbia, but 
searcely anything is said regarding the carefully 
wrought legislation and very, creditable work 


*See abstract and editorial discussion, Eng. News, July 
i iE also brief notice in this Supplement for July, 
18, 1 


that is being done by a considerable 
municipalities throughout the country. 
the report shows so admirably the ne. 
tuberculin test of all dairy cows in or: 
tect milk consumers from tuberculo- 
contains no intimation that this test 
by a number of municipalities distr}! 
the Atlantic to the Pacific. 

It would be an injustice to conclud: 
without stating that it was “throu: 
terest of Dr. G. Lloyd Magruder,” wh 
been engaged in a campaign for pure, 
for Washington, that the President an 
retary of the Treasury directed the U 
Health and Marine-Hospital Service 
the cooperation of the Bureaus of A 
dustry and Chemistry of the U. S. Pp 
of Agriculture to make the investiga 
report which is here noticed. It is t. 
that this valuable symposium on the ; 
supply will be the forerunner of many 
public-health subjects in which th 
branches of the government will coope: 


Sewage . Treatment. 
Reviewed by GEORGE W. FULLER,* M. Am 


METHODS AND DEVICES FOR BACTERIA 
MENT OF SEWAGE.—By William May 
M. Am. Soc. C. B, Assoc. M. Am. Inst. | 
York: John Wiley & Sons. London 
Chapman & Hall, Ltd. Cloth; 5% x 9), 
236; 3 plates and 44 text illustrations. ¢ 


In the introductory chapter of this 
given an interesting statement of inv: 
made by bacteriologists and chemists j 
ing light upon modern works for sew: 
cation. It is the author’s viewpoint t! 
many problems in the practical art of 
purification must be solved by the 
alone, yet he must be sufficiently fami! 
bacterial and other processes involved 
to design works properly. That is to 
engineer must know ‘how the character 
age and the action of bacteria and 
ganisms make the passage of sewage 


engineering works different from the passa; 


pure water. 


A chapter is next given on the sour 


information about sewage purification, t!) 


striking feature of which is 


this country during the last four years. 

no reference is made to the developn: 
Columbus, O., Baltimore, Md., Paterso: 
etc., as set forth in extended reports on 


disposal at those places, or to the results « 


tensive tests made during recent years 


that but 
reference is made to work on large proj: 


Massachusetts State Board of Health at Law- 


rence, or the tests conducted at the stati 


the Massachusetts Institute of Techno! 
Boston. A list of articles appearing in a 


gy at 


number 


of the leading technical journals is given for 


the period June, 1905, to October, 1907. 
Disposal by dilution, sewage farming : 

termittent sand filtration are taken up br 

‘about a dozen pages. 


impress the sanitary engineer as quite 


from the standpoint of important data avai 


in this country. 


The mechanical removal of sludge is (ov 
as regards sedimentatior 


upon sparingly, 


chemical precipitation, but is entered 


some length as regards a description of s 
tanks or devices which have been paten': 


ing the past 30 or 40 years. The 4 
treatment of sewage is taken up somew! 


ilarly, although the extracts from a p®\" 


pared a few years ago by Mr. Leonard 
and a statement of the objects which 


tank should be designed to accomplish |:° 


matter in a more satisfactory light. 
The chapter on “Intermittent Cont: 
tems” is perhaps the most satisfactor) 
the book and affords interesting read: 
only to the general reader, but also 
sanitary engineer. A good outline is 4) 
of the leading automatic discharging 
used for regulating the flow of sewag 
through the filters. 


*Of Hering 
way, New York City. 


The information 
is of interest to the general reader, but 
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hapter on percolating or sprinkling filters 
.e well-arranged descriptions, but leaves 
»ject in quite an unsatisfactory light, as 
from the standpoint of American practice 
last few years. References to prac- 
erlences with this type of filter in Eu- 
very meager and in a few cases not alto- 
orrect. For instance, it is stated that 
olating filters at Chesterfield, England, 
ir jets and spray plates, are the best 
ind most frequently described of the type 
to which the liquid is applied with jets 
ays. 
remainder of the book is devoted to a 
ry of engineering principles regarding the 
of sewage purification works and to an 
of the difficulties experienced in some 
installations with which the author was 
-ed and from which he is led in the con- 
chapter to make suggestive designs to 
n pical conditions. There is much interest- 
i g iding in this book and the author’s idea 
as ne importance of intelligent supervision is 
th sound. His experience with several 
-nstallations in the Central West deals somewhat 
-pecifications. However, the subjects of com- 
‘ive efficiencies and costs, size of filtering 
ma al, rates of filtration, depth of beds, etc., 
are left in a rather unsatisfactory state. 


Hydraulics. 
Reviewed by GARDNER 8S. WILLIAMS,* M. Am. 
‘ Soc. C. E. 


DRAULICS.—By F. C. Lea, Assoc. M. Inst. C. E., 
a ri in Applied Mechanics and Engineering De- 
sign in the City and Guilds of London Central Tech- 
neal College. New York: Longmans, Green & Co. 
London, England: Bdward Arnold. Cloth; 5% x 8% 
ins.; pp. 5386; 367 illustrations in the text. $5, net. 


HYDRAULIC ENGINEERING.—A Treatise on the Prop- 

erties, Power and Resources of Water for All Pur- 
poses. By Gardner D, Hiscox, M. E., Author of 
Mechanical Movements,’’ etc. New York: The 
Norman W. Henley Publishing Co. Cloth; 6 x 9% 
ins.; pp. 315; 305 illustrations, partly in the text, 
and 36 tables. $4. 


PRACTICAL HYDRAULIC (WATER SUPPLY AND 
DRAINAGE) TABLES AND DIAGRAMS.—By C. E. 
Housden, Superintending Engineer P. W. D. India. 


New York and London: Longmans, Green & Co. 
Cloth; 4% x 7% ins.; pp. 105; 6 plates and 8 text 
illustrations. $1.25, net. 


The reviewer has often had occasion to re- 
mark the superiority of the mathematical train- 
ing furnished by the English universities over 
that afforded by those of our own country. He 
has also observed that a treatise upon any mathe- 
matical subject by a thoroughly educated Eng- 
lishman always transcends the works of its 
class produced on this side of the water. Pro- 
fessor Lea’s book is an excellent example of the 
foregoing, and though its illustrations are largely 
from English practice, they are so well chosen 
that the reader often sees, in their analysis, the 
principle of the American machine equally well 
set forth, although the latter is not even men- 
tioned. 

The author has confined himself to the more 
limited definition of hydraulics and no attempt 
is made to include pneumatics or earth pres- 
sures. The work begins with a brief historical 
review of the general science, and later on the 
history of some of its subdivisions is related. 
In Chapter I. the ordinary principles and equa- 
tions of hydrostatics are briefly presented, with 
a discussion of the differential gage and of 
pressures upon immersed surfaces. A somewhat 
otable omission is that of the stability of dams, 
ul as the treatment of this subject usually pre- 
sented is entirely inadequate, the book in hand 
d Chap- 


} 


‘oes not suffer materially in comparison. 
ter Il. is devoted to “Floating Bodies” and in- 
‘udes the subjects of metacenter, the stability 
of ships and pontoons and vessels containing 
liquids, 

Chapter III. takes up “Fluids in Motion’ and 
presents Bernouilli’s theorem and its applica- 

ns, the demonstration given being that by 
‘neans of the equation of work and change of 
‘inetic energy. “Flow Through Orifices and 
‘ver Weirs” is treated in Chapter IV. Casting 
ide the usual references to orifices the more 
cent and accurate results of Bazin are used 


“Professor of Civil, Hydraulic and Sanitary Engineering, 
‘iversity of Michigan, Ann Arbor, Mich. = 


as the basis of the discussion, and the work 
of Poncelet and Lesbros, and Hamilton Smith, 
Jr., are drawn upon, as well as the nozzle ex- 
periments of Freeman. A very good resumé of 
the weir investigations of Bazin follows, with 
references to those of Francis, Fteley and 
Stearns, Hamilton Smith, Jr., and the Cornell 


experiments; and finally Boussinesq’s Theory of 


Weir Discharge is presented. Chapter V. deals 
with “Flow Through Pipes.” The fundamental 
ideas and equations of flow are first developed, 
after which empirical formulas are discussed. 
The Chezy, Darcy, Kutter, Reynolds and the 
general logarithmic formulas are analyzed and 
the experimental data upon which they are based 
is examined, including the recent material pre- 
sented to the American Society of Civil Engi- 
neers. The distribution of power through pipes 
is also considered. 

In Chapter VI., entitled “Flow in Open Chan- 
nels,” after the Chezy, Prony, Eytelwein, Darcy 
and Kutter formulas, there is presented a very 
complete discussion of Bazin’s recent formula, 
and finally a group of five logarithmic formulas 
covering the various kinds of channels, which 

range from S = 0.000065 ———— for very smooth 
ye 
0.00085 —————— for very rough 


to 1-5 


conduits to S 


natural channels. For earth channels the author 
recommends v = C yy Rk ** S, with C = 50 for 
ordinary conditions, which is identical with the 
formula proposed by Marvin E. Sullivan some 
ten years ago. Comparison of these several 
formulas with experimental results are also 
presented. The distribution of velocities in 
streams is discussed and discharges of irregular 
and horseshoe sections are investigated. 

“Gaging the Flow of Water’’ comprises Chap- 
ter VII. While the treatment of float gagings 
is not so complete as might be wished, that of 
the Pitot tube is the most satisfactory of any 
text-book yet published. Measurement by weigh- 
ing, current meter, Venturi meter, Deacon meter, 
orifice, nozzle, and ordinary water meters, as 
well as by chemical means, is also considered, 
though the American disk water meter is not 
included. This completes what might be desig- 
nated the first section of the book. 

Chapter VIII. takes up the “Impact of Water 
on Vanes.” The author adopts the method of 
vector representation for his analysis, and by 
this too little known device is able to greatly 
simplify the treatment, not only of the subject 
of the chapter but a'so of ‘“‘Water Wheels and 
Turbines” which follows. The completeness of 
the treatment may be judged by the fact that 
not only is the analysis of inward, outward and 
parallel flow turbines given but also that of the 
mixed flow wheel, for which the method of de- 
sign is developed. Governors of European types 
are described and an investigation of water ham- 
mer in penstocks is presented. 

Chapter X., on Pumps, deals first with the 
centrifugal, and then with an inward and a 
parallel flow pump, concluding with the recipro- 
cating pump, the hydraulic ram and the air 
lift. The action of water in the pump cylinder, 
the effect of air chambers, and positive and nega- 
tive slip are mathematically examined with a 
completeness not usually met. 

Chapter XI. treats of accumulators, intensi- 
fiers, hydraulic presses, engines and cranes. 

In Chapter XII. Froude’s classic experiments 
On the resistance to the motion of bodies in 
water are examined and the relations between 
a ship and its model are established, and in 
Chapter XIII. the book concludes with a con- 
sideration of stream-line motion, including Hele 
Shaw’s experiments, and the vortical equations. 

Each subject treated is followed by a consider- 
able number of problems and examples which 
give every evidence of being drawn from an ex- 
tensive practice. Altogether, there are 217 be- 


sides those solved in the text, and this list alone 
is almost worth the price of the book. 

The English gallon is used throughout the 
book, which will be a slight disadvantage to 


American readers, and the references to the 
publications of the American Society of Civil En- 
gineers are unfortunately usually to ‘“Proceed- 
ings” rather than “Transactions.” A few mis- 
prints in proper names and in dates occur in the 


text, but the number of errors is surprisingly 
small. The press work and illustrations are 
much better than the ordinary English text- 
book, and the arrangement in large and small 


print, respectively, of the more and less import- 
ant portions, is especially worthy of commenda- 
tion. The author writes as one having authority 
and altogether the book appears to the reviewer 
as the most satisfactory treatment of its 
ject for the English 
yet appeared. 


sub- 
speaking student that has 


Mr. Hiscox’s work begins with an _ historical 
chapter which reminds one of Ewbank, but lacks 
the virtue of references to the authorities which 
the older book possesses. The author then takes 
up, in succession, to quote chapter heads, 

The Properties of Water; Measurement of the Flow of 
Streams; Flow from Subsurface Orifices and Nozzles; 
Flow of Water in Pipes; Siphon and Water-ram; Dams 
and Reservoirs; City and Town Water Supply; Wells and 
Springs; Air Lift; Artesian Wells; Irrigation of Arid Dis- 
tricts; Water Power and Water Wheels; Pumps and 
Pumping Machinery; Hydraulic Power Transmission; 
Hydraulic Mining; Canals, Ditches, Conduits and Pipe 
Lines; Marine Hydraulics; and Tidal and Sea Wave 
Power. 

The treatment throughout is rather encyclo- 
paedic and often no particular relation between 
contiguous matter is apparent. An illustration 
of an “Overflow Dam” shows the sheet increas- 
ing in thickness as it falls. Many of the illus- 
trations have a familiar look, but no reference 
to their source appears. The name is rather 
a misnomer. If it were entitled “Hydraulic 
Craftsmanship” little criticism could be made, 
but it is no more a treatise on hydraulic engi- 
neering than a spelling book is a dictionary. So 
long as its members put forth such works under 
the guise of engineering the most learned pro- 
fession will continue to be classed with brick- 
laying and ditch digging. As a supplement to 
a trade catalog or a guide for a millwright, the 
work may be useful, but it has no place in a 
professional engineer’s library. 


The following from the preface may be taken 
as a criterion of the value of Mr. Housden’s 
book: 


Further, as the exact sizes of pipes, sewers, and drains 
from % in. to 60 ins. in diameter (to the nearest 1/10 in.) 
and from 5 ft. (60 ins.) to 13 ft. in diameter (to the 
nearest inch) can be ascertained from them (and the ac- 
companying formulas), for all gradients likely to be ordi- 
narily needed, they are sufficiently full to meet any rea- 
sonable requirement. 


We should think so. 

The tables are based upon the formulas of 
Messrs. Ganguillet and Kutter for the calcula- 
tion of the flow in pipes and channels, which 
the author states “are now universally accepted 
as the most accurate in use for such a pur- 
pose.” The author’s view of the universe evi- 
dently excludes France, Great Britain and a 
considerable portion of the United States. 

Examining the book more closely one finds 
that only about twenty of the 105 pages are tables 
or diagrams, and without reading more or less 
of the 85 other pages it would be difficult to 
ascertain just what the numbers in the tables 
are intended to indicate. It may be a very use- 
ful work for some people, but not for those 
familiar with any of the American books of 
hydraulie tables. 


> 


GRACE’S EARTHWORK TABLES.—London, 

E. & F. N. Spon, Ltd. New York: 
lain. Cloth; 10 x 
American price, $5. 


England: 
Spon & Chamber- 


12 ins.; pp. 72. 12s. 6d., net; 


These fables give contents in cubic yards of 
ground on uniform transverse slope and uniform 
longitudinal grade, for lengths of one chain (66 
ft.), roadway widths of 12, 15, 18, 20, 26, 27, 28, 30 
and 50 ft. and side slopes of 4 on 1, % on 1, 1 
on 1, and 1% on 1. For the limited field they 
cover, the tables should be of great value, as they 
are remarkably clear and concise, but the addi- 
tional transformation from 66 ft. chains to 100-ft. 
stations necessary for American practice will 
somewhat hamper their usefulness in this céun- 
try. 
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Lectures on Municipal Ownership. 


MUNICIPAL OWNERSHIP.—Four Lectures Delivered at 


Harvard University, 1907. By Leonard Darwin, 
Author of ‘‘Municipal Trade.’’ New York: E. P. Dut- 
ton & Co. Cloth; 4% x 7% ins.; pp. 149. $1.25, net. 


As we stated in reviewing “Municipal Trade” 
(Feb. 18, 1904), Major Darwin was the author of 
the first book to take up in a dignified, sys- 
tematic and comprehensive manner the argu- 
ments against municipal ownership. The earlier 
volume was somewhat ponderous; but the one 
before us, consisting of a short series of lec- 
tures delivered at Harvard University in 1907, 
is easy and agreeable reading. The present book 
is to some extent an epitome of the larger one, 
but has the advantage of not only greater brev- 
ity and conciseness of treatment, but also of in- 
cluding the later ideas of the author and of 
presenting the subject in a way designed to make 
it particularly useful to Americans. 

The author holds that the vital question at 
issue is not so much municipal ownership as it 
is whether or not labor should be directly em- 
ployed by municipalities. Running through the 
whole book there is evident a strong undercur- 
rent in favor of municipal ownership and private 
operation of many of the so-called public utili- 
ties. The author also recognizes the importance of 
having franchise companies under strict public 
regulation. He expresses himself as in favor of 
short-term franchises. If municipalities would 
avail themselves of private operation under mu- 
nicipal ownership, and of strict regulation of 
franchise companies under short-term franchises, 
most of the advantages recognized by the author 
as appertaining to municipal ownership would, 
in his opinion, disappear. 

As to the net financial loss or gain, Major 
Darwin does not see very much difference be- 
tween municipal and private ownership, but on 
the whole he seems to believe that municipali- 
ties and also the country at large would be bet- 
ter off financially with private than with public 
ownership. He is clearly of the opinion that 
existing British statistics do not make it pos- 
sible to determine which ownership plan is pre- 
ferable. In saying this, he is not reflecting upon 
the character of the statistics, but is making a 
statement that applies to the statistics of the 
subject generally, even under the best condi- 
tions, since so many factors enter into the ques- 
tion—and particularly factors that vary with 
municipalities and other conditions—that it be- 
comes more a question of expediency than other- 
wise to determine which ownership plan is most 
desirable for a given city. 

One of the four lectures is devoted largely to 
municipal corruption. The author states that 
English civic purity has not increased concur- 
rently with municipal ownership, but is of older 
date. Municipalization makes corruption on the 
whole less easy to cure. 

The proposition for disfranchising municipal 
employees, made by many writers, does not ap- 
peal to Major Darwin as likely of achievement. 
He suggests, in place of this, giving all mu- 
nicipal employees direct representation on town 
and city councils. 

As in the earlier book, the author seems to 
think there is little question but that water- 
works should be municipally-owned and operated, 
although he would prefer to see them constructed 
by contract rather than by direct municipal em- 
ployment. 

The last part of the closing lecture is devoted 
to a discussion of “socialistic ideals in municipal 
ownership.” This discussion, though in many 
respects interesting, is based so largely on 
imaginary conditions as to be almost wholly 
academic. 

We take pleasure in commending the book as 
a fair presentation of most of the stronger of the 
arguments against municipal ownership, while at 
the same time reviewing, often with approval, 
some of the arguments for municipal ownership. 
It is interesting to note that Major Darwin was 
for some years a member of the British Royal 
Engineers, and that he is the fourth son of 
Charles Darwin. 
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POWER AND POWER TRANSMISSION.—By E. W. 
Kerr, M. B., Professor of Mechanical Engineering, 
Louisiana State University. Second Edition, revised. 
New York: John Wiley & Sons. London, mg 
Chapman & Hall, Ltd. Cloth; 5% x 9 ins. 366; 
in the text. $2; ‘price, 
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By confining himself almost entirely to descrip- 
tions, the author of this book has gone over the 
subjects of which he treats very broadly. The 
book is divided into three general parts, the first 
of which treats of machine elements, the second 
of “steam” prime movers and the third of various 
other prime movers. This arrangement has a 
decided advantage by taking up the subjects in 
the order of their complication. As the book is 
intended for the use of students or beginners this 
is important. 

To call attention to the principles treated in a 
chapter, the author has placed at the end of the 
chapter a number of problems that relate to the 
subjects in it. This not only brings out those 
parts of the subjects which are important, but 
shows the reader how the principle may be ap- 
plied in practice. This is an excellent feature for 
a book of this character, as it introduces some of 
the general mathematics of the subject. 

In the first subdivision of the book the author 
not only treats of the usual elements of machines, 
such as shafting, pulleys, gears, belts, cams and 
levers, but has also included pipe fittings and 
valves. The second subdivision, on steam-power, 
describes the various types of boilers and their 
accessories, such as settings, stacks, stokers, etc., 
and also treats somewhat of fuels. The indi- 
cator and various valve gears are described and 
a brief outline of the valve-diagram is given. A 
chapter is devoted to rotary engines and steam- 
turbines, in which the principal advantages of 
the rotating motor over the reciprocating motor 
are pointed out. In the third division, water, 
gas, oil and air engines are considered. The latest 
practice in gas engines is not quoted, but should 
have been. This subject should also have been 
treated much more fully, even in a book of this 
character. Gas engines are such an important 
factor in power generation that a student should 
be taught to consider them as relatively im- 
portant, 

One fact seems peculiar, namely, that in a book 
on power transmission no mention should be made 
of the simplest and most efficient device we have 
for that purpose, the electric generator and motor. 
This is the author’s most serious omission. The 
book is unquestionably good for an introduction 
to the subject of power transmission and genera- 
tion, but it is merely a compilation of informa- 
tion which can be found in greater detail else- 
where. 


ACCIDENTS.—Their Causes and Remedies. A Treatise 
of the Development of Care and Faithfulness to Aid 
the Safeguarding of Life and oy. By Thomas 
D. West, M. Am. Soc. M. E. Greenville, Pa.: 
Beaver Printing Co. Paper; 5% x 7% ins.; pp. 95; 
illustrated. 


It is the theory of the author of this pamphlet 
that the larger proportion of the many accidents 
which yearly destroy the lives and usefulness of 
our citizens is due to a growing tendency to- 
ward carelessness and recklessness which is fast 
becoming a racial fault, encouraged by a lax 
system of instruction to our youth. In his mind, 
to prevent these accidents, we must go further 
back than the safety device, and teach our chil- 
dren the principles of care, of faithfulness and 
sincerity, of responsibility and concentration of 
mind, so that the general morale of the country 
will rise to such a point that accidents will be- 
come what they really should be, unforseen mis- 
haps for which no person has either a physical 
or moral responsibility. Aside from an altogether 
too pronounced pessimism regarding the general 
decrease in the mental and moral standard of 
youth—a feeling common enough among the 
mature since Adam superintended the education 
of Cain and Abel—the ideas advanced by Mr. 
West are well worth the study of all who realize 
the necessity of limiting the loss to the country 
occasioned by the multitude of preventable acci- 
dents. 
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COMPETITIVE DESIGNS FOR CONCRETE ° SEs 
OF MODERATE COST.—(Ranging from 
$4,500 each.) Philadelphia, Pa.: Asso: 

American Portland Cement Manufacturers (/ 

Title Building). Boards; 15 x 19% ins.; 

illustrations. $1. 

The prize designs in the competition | 
crete houses of moderate cost, instituted 
Association of Portland Cement Manufa 
received considerable publicity at the time the 
results were first announced in various prriodi- 
cals about a year ago, but the interest has bi on 
great that the association decided to comp; 
in a portfolio, in which all drawings a: 
scriptions are reduced to a standard so that 
more direct comparison of the merits of th: 
various designs may be made. The comp Y 
was upon two classes of houses, the first for 
single or detached dwellings and the second for 
twin or semi-detached houses. In each class 
three prizes were offered for each of three divi- 
sions, based-on first cost, viz.: houses to cost 
not more than $2,000, not more than $3,000 and 
not more than $4,500. There were, then, 18 prizes 
offered, but the present portfolio contains 25 & 
signs, seven honorable mentions being included 
in the list. Each design is accorded double 
facing pages of the large portfolio sheet, with 
elevations, sections, floor plans, perspective, de- 
scription and cost data. 
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FOWLER’S ELECTRICAL ENGINEER'S) POCKET 
BOOK.—Edited by William H. Fowler, M. Inst. C 

E., M. Inst. M. E. Manchester, England: Scien- 

tific Publishing Co. Leatherette; 3% x 6% ins.; pp. 

679; illustrated. 1s. 6d., met; post free, 1s. d.; 

American price, 60 cts., net. 

Fowler’s Electrical Engineer’s Pocket Book is 
an acceptable companion to the same author's 
Mechanical Engineer’s Pocket Book. Each is 
published annually at such an absurdly low 
price that most any engineer will be willing to 
give away his old editions and get up-to-date 
onés each year. There are included in the 1WS8 
edition the usual conversion, mathematica! and 
wire tables and sections on magnetic quantities 
and measurements, electrical instruments, bat- 
teries, illumination, on the design and manage- 
ment of direct and alternating-current 
chinery, on electric traction, etce., ete. Wiring 
rules, etc., are appended, but these, of course. are 
applicable only in England, as this is dist 
ively an English book. 
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Steam and Hot Water Heating. 
ed by WILLIAM KENT,* M. Am. Soc. M. E. 


: AM AND HOT WATER HEATING AND 
AL Modern Practical Work on Steam 
vot Water Heating and Ventilation, with De- 
ons and Data of All Materials and Appliances 
ip the Construction of Such Apparatus; Rules, 
- ete. By Alfred G. King, Author of “‘Steam 
‘ot. Water Heating Charts,” etc. New York: 
Norman W. Henley Publishing Co. Cloth; 6 x 
8.3 pp. 402; 304 illustrations in the text and 66 


sook is a work especially designed for the 
| steamfitter. It describes and illus- 
he principal apparatus that the steam- 
ises in constructing a system of heating 
ntilating, using steam or hot water as the 
- agent. Numerous illustrations are given 
us styles of boilers and hot water heaters, 


b settings, pipe and pipe fittings, valves, 
f of radiating surfaces, methods of piping 
1m and hot water, etc. Heating by ex- 
hau team, pressure systems of hot water work, 
h t iter heating appliances, methods of heat- 
ing eenhouses, vacuum, vapor and vacuum 
x! t heating, the heating of swimming pools 


and ‘iscellaneous heating are described at 


The matter above mentioned occupies the first 
half of the book. In the second half a chapter 
of forty pages is devoted to ventilation. This 
subject is discussed in the usual way, beginning 
with the amount of air necessary for ventilation 
and deseribing different methods that are in use. 
Considerable space is devoted to the description 
of blower heating and ventilating systems. Steam 
appliances, such as traps, separators, feed-water 
heaters, pumps, reducing valves, etc., are next 
described; then follow brief chapters on district 
heating, pipe and boiler coverings, temperature 
regulation and heat control, estimates and speci- 
fications and miscellaneous notes, rules and 
tab'es. 

The book will be found useful for giving in- 
formation to steamfitters and other practical 
mechanies interested in the subject of heating 
and ventilation. It may also be recommended 
to the apprentice in these trades. It will not ap- 
peal to engineers who have much better treatises 
on heating and ventilation in their possession. 
The book contains very little theoretical treat- 
ment of the subject and what little there is 
should be revised by an expert. Some of the ex- 
pressions in the book are also examples of faulty 
English construction and lack precision or accu- 
racy as statements of engineering theory. The 
following are examples: 


The nature of heat is peculiar and it is well that we 
become somewhat acquainted with these peculiarities. 

The British system of measuring heating work or the 
effect produced by the action of heat is by what is 
known as foot pounds. 

The horse-power represents the energy developed by 
evaporating 2.655 lbs. of water into steam, and it is suffi- 
cient to supply 100 sq. ft. of radiation. 

The author is an advocate of steam or hot 
water heating as being superior to furnace heat- 
ing. For the latter he has strong antagonism 
and some of the statements he makes concern- 
ing it are lacking in accuracy. For example, he 
Says: 

The air_is devitalized by passing over metal heated 
often to 1,200 or 1,500° F., which robs it of all its 
health-giving properties, 

This is a statement that is frequently made 
by salesmen of steam and hot water heating ap- 
paratus, but any one who knows what is the 
composition of air, knows that it is entirely 
untrue, 

The book is well printed and the illustrations 
are excellent. 


*Dean of College of Sogees Science and Professor of 
yracuse University, Syracuse, 
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Concrete. 


CONCRETE.—By Edward Godfrey, Structural Engineer 
for Robert W. Hunt & Co. Book Two, Structural 
Engineering. Pittsburg, Pa.: The Author. Flexi- 
ble leather; 3% x 6% ins.; pp. 448; numerous illus- 
trations in the text. $2.50, net. 

The engineering world is patiently prepared to 
be deluged for the next few years with works on 
the design and construction of concrete, for so 


‘admirable an opportunity for the making of engi- 


neering literature has not come to the hands of 
the bookishly inclined these many years; in fact, 
there has never been a time when one material 
has sprung into general use in so short a period 
that it outgrew its literature. In the other 
structural materials the growth has been slow, 
with gradual increases in knowledge which 
called forth at certain intervals fresh literature 
to correct erroneous previous impressions, and to 
record additional data. In concrete, practice has 
been, and to a certain extent still is, in a forma- 
tive state, so that it is only quite recently that a 
definite work on the subject could be written. 
Even now the utility of a master work on con- 
crete is doubtful, but there is need for a con- 
crete handbook which will avoid the more com- 
plicated theory for the details of practice in field 
and office. 

This latter want Mr. Godfrey has attempted 
to supply, but the attempt can hardly be 
called successful, principally because of the al- 
most entire absence of any systematized ar- 
rangement or selection, and on account of the 
disregard of most of the rules for the make-up 
of a readable book of instruction and reference. 
It is a common error among engineers to subor 
dinate manner to matter, but in no line of work 
is this error more damaging to success than in 
the making of books. If the most necessary in- 
formation be inconsequently set down amidst less 
important material, it is so deprived of its in- 
trinsic value as to make it nearly useless to the 
ordinary reader who has neither the time nor 
the ability to separate the good from the bad. 

When an author sets out to compile matter 
which has previously appeared in periodical form, 
a respect for the more complete treatment needed 
in a finished book should require that study be 
made to eliminate from the book those qualities 
which the less rigid standards of current litera- 
ture allow. This standard Mr. Godfrey has not 
adhered to. By far the greater part of the book 
is made up of articles contributed by the author, 
during the past two years, to Engineering News 
and “Concrete Engineering.’ The reproduced 
matter has been taken bodily from the original 
and set down in the order of appearance, to- 
gether with a detailed correspondence upon dis- 
puted points, displaying a proficiency in and 
avidity for argumentation seldom met with away 
from the debating stage. This correspondence 
was of certain value in the original, but is de- 
cidedly out of place in a book, in the compiling 
of which a few hours’ time would have sufficed 
to incorporate the sense of the correspondence in 
the main text. To be required to follow a slen- 
der line of reasoning through a labyrinth of com- 
plimentary allusion and defensive argument is 
sometimes necessary in periodical literature, but 
ean hardly be allowable in the more permanent 
book. 

In his theory the author is sound; the main 
objection to his presentation—always remem- 
bering the continual violation of the laws of se- 
lection and unity in his composition—is an 
almost too apparent didacticism and a slight in- 
tolerance of any other views but his own. 

The book starts with a chapter headed “A 
Survey of the Field of Concrete Design and Con- 
struction, in which will be Found Some 
Theses,”’ which is a rapid survey of the scheme 
of the book. This is followed by a short treat- 
ment of the materials which go to make up 
concrete structures, and the methods of hand- 
ling, finishing and constructing the concrete. 
Next there are given some isolated cost figures 
of no exact value, as the conditions under which 
the work was carried on are omitted. This com- 
pletes the original portion of the book. There 
follow articles from Engineering News: ‘The 
Design of Concrete-Steel Beams and Slabs,” 
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“The Design of Reinforced-Concrete Columns 
and Footings,” and ‘“‘The Design of Reinforced 
Concrete Retaining Walls.” The “Concrete En- 
gineering’ articles come under the following 
heads: “Reinforced-Concrete Engineering in the 
Making,” “The Design of tcinforced-Concrete 
Beams and Slabs,” “The Design of Reinforced- 
Concrete Arches,” “The Design of Foundations,” 
“Shear of Concrete and Its Bearing on the De- 
sign of Beams,” “The Design of Reinforced-Con- 
crete Columns,” “Design of Dams,” “Design of 
Reinforced-Concrete Chimneys,” and “The De- 
sign of Domes, Vaults and Conical Coverings.” 
The book is completed by some thirty pages of 
cuts illustrating various concrete structures. 
The author notes the fact that necessarily there 
is some repetition in the articles from the two 
periodicals mentioned, for the correction of which 
he does not consider it worth while to take time 
or trouble. 


As can be seen from these headings, the plan 
is ambitious and it seems a pity to have it fall 
so far short of its proper usefulness on account 
of easily-corrected details of arrangement and 
composition. The physical make-up of the book 
only adds to the confusion. The paper and 
printing are not of the best; there is no table 
of contents; the index is of little value; the 
chapter headings are not numbered and are 
started regardless of their position on the page: 
there are no page headings nor subheads, so 
that in a search for certain material there is a 
wearisome turning of pages until the correct 
chapter heading is found. These are but de- 
tails of book-making which are due no doubt to 
the fact that the author is his own publisher, 
but that they were overlooked marks just the 
difference between a makeshift and a_ useful 
handbook. 

The present book is uniform in style of print 
ing and make up with the book published by the 
same author under title “Tables, Structural En 
gineering, Book I.,’’ and reviewed in Engineering 
News on Feb. 15, 1906. 


DIRECTORY TO THE IRON AND STEEL WORKS OF 
THE UNITED STATES.—Compiled and Published by 
The American Iron & Steel Association (261 South 
4th St., Philadelphia, Pa.). 17th Edition, Corrected 
to March 1, 1908. Cloth; 5% x 8% ins.; pp. xvi. + 
500. $12; English price, 50s. 

The American Iron and Steel Association in this 
volume have issued the regular number of the 
directory of the iron and steel trade in this coun- 
try, a compilation, as they say in the preface, of 
“the blast furnaces, rolling mills, steel works, 
forges and bloomaries, and tinplate and terne 
plate works in the United States.” The work is 
too well known among those to whom it is of 
interest to enter into a description of or com- 
ment on its contents, which are similar to those 
in the past and of a size increased with the pro- 
portions of the industry it represents. 
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ENGINEERING LITERATURE. 


The Modern American Blast Furnace. 
Reviewed by BRADLEY STOUGHTON.®* 


THE BLAST FURNACE AND THE MANUFACTURE 
OF PIG LRON.—An Elementary Treatise for the Use 
of the Metallurgical Student and the Furnaceman. 
By Robert Forsythe. New York: David Williams 
Co. Cloth; 6 x 9% ins.; pp. 368; text illustrations, 
$3, net. 

The author says 

that this volume is not offered as an exhaustive treat- 
ment of the subject, but is designed primarily for be- 
ginnere. He feels that recent writers on iron metal- 
lurgy have addressed themselves too exclusively to those 
who are already well versed in its mysteries. As a 
student, he sought in vain for a simple and concise state- 
ment of the general principles; as a teacher, he longed 
for one to recommend to his students; in practical work 
he has had to admit to many ambitious workmen that 
there was nothing in the literature of the subject that 
came within their grasp. For more than a decade he 
has felt that there was need of such a treatment on lines 
essentially American, and now has attempted to supply 
it. He is well aware that there are many others better 
fitted to undertake the task. Their failure to do so is 
the best possible reason for his presumption. 


And he has accomplished even more than he 
set out to do, for the book is not only the best 
elementary treatise on the modern American 
blast furnace, but contains a great deal of 
valuable data which will be useful to everyone 
but the few expert blast furnace men who stand 
at the top of their profession. 

The volume begins with 22 introductory pages 
dealing with the physical properties of cast-iron 
and the effect of impurities upon it. These data 
are fairly good, and this is the only section 
which does not demand a more appreciative 
characterization. It is probable that if the au- 
thor had had an opportunity to examine the 
proof sheets himself he would have changed 
many things in this section, because what some- 
times appears to be due to lack of information 
on his part proves upon investigation to be a 
wrong impression conveyed by trying to con- 
dense too many data into a few words, or by 
stating ha!f truth as if it were the whole truth. 
A single example will make this clear. On page 
26, the author says: 

Irons which are high in silicon are generally low in 
sulphur. This is probably largely due to the volatiliza- 
tien of the sulphur by the high temperature necessary to 
produce high silicon irons. 

But it is very evident from what he says on 
pages 158, 220 and 222 that he is really aware 
how small a part of the elimination of sulphur is 
due to volatilization and how large a part de- 
volves upon the slag. 

The introduction is followed by a chapter on 
Materials of Manufacture, in which iron ores, 
the preparation of iron ores (roasting, agglom- 
eration, and concentration), fue’s, and fluxes are 
discussed in a very interesting and commer- 
cially valuable manner. The author does not 
say much about the world’s supply of iron ore, 
but gives some interesting data on the history 
of the important United States deposits, and 
upon the conditions which determine the value 
of ore. The conditions governing the valuation 
of fuels and fluxes are also briefly touched upon. 

In a book as skillfully and thoroughly pre- 
pared as this one, and dealing with a subject 
that has so long been neglected by authors dur- 
ing a period when it has advanced in practice 
more than at any other time in its history, it is 
difficult to pick out any particular chapter or 
section as being the best, but the reviewer is 
inclined to think that Chapter II, Description 
of Plant, will rank relatively very high in prac- 
tical usefulness, because the information given 
therein is so complete and much of it was pre- 
viously in the possession of only a compara- 
tively few experts, and could not be found at all 
in literature, or at least only after long search- 
ing. This is especially true of the details of 
lining, tuyeres, dust catchers, cleaning apparatus 
(which latter, although available, was much 
seattered) and stoves. 

Chapter III., Operation of the Furnace, is an 
excellent chapter for those for whom it is in- 
tended, namely, students and beginners, but does 
not pretend to exhaust the subject. 

Burdening the Furnace, while good, is not 
treated as logically and clearly as the previous 
chapters. The reviewer confesses his inability to 
follow the slag calculation easily because of the 


*Adjunct Professor, Department of Metallurgy, Colum- 
bia University, New York City. 


very brief explanations of the different steps, but 
perhaps it would not be fair to blame this upon 
the author. The discussion of the constitution 
and functions of the slag is very good. The 
furnace control of manganese, phosphorus, and 
carbon is discussed, but, strange to say, the two 
most important impurities, silicon and sulphur, 
are treated only incidentally here, though further 
space is given to them in Chapter V. 

Chapter V., Action Within the Furnace, is 
treated clearly and concisely and makes very 
profitable and easy reading. It includes the 
chemical reactions taking place between the as- 
cending column of gases and the descending 
column of solids, a critical discussion of the heat 
development and heat efficiency of the furnace, 
limiting temperatures, volumes of b!ast and es- 
caping gases, the effect of moisture and drying 
the blast, the effect of furnace dimensions, use 
of charcoal fuel, rapid driving, regularity and 
stock distribution. 

Both Furnace Irregularities and Hints on De- 
sign of Equipment cannot fail to be of great 


interest and value to all students and beginners, 


and also to those who, however familiar they 
may be with practice in one locality, are de- 
sirous of keeping in touch with progress in the 
art elsewhere. The furnace irregularities include 
leaky tuyeres and coolers, burning out of the 
lining, pillaring, scaffolding, hanging, chilling of 
the hearth, etc. The design and construction of 
the furnace is critica'ly discussed and the rea- 
sons for different details are carefully and 
judiciously stated. The design of stoves is 
especially valuable, because of the comparative 
rarity of these data and the thorough manner in 
which they are set forth. Blowing engines and 
boilers are analyzed, and last, but not least, gas 
engines, upon which, however, the data are not 
as full as they might be in view of the import- 
ance and the novelty of the subject. 

Chapter VII. is followed by a supplement upon 
the uses and grades of pig iron, which briefly 
sets forth the chief facts in the manufacture of 
wrought iron and steel, and the composition of 
pig iron for gray, chilled and malleable castings. 
Other authorities may differ with Mr. Forsythe 
upon some of the statements made concerning 
the principles of these various operations, and 
perhaps if he had seen the work in proof he 
might himself have made a change in the word- 
ing here and there, where an impression is given 
which is perhaps not exactly that intended, but 
the data are accurate in the main and serve the 
purpose for which they were intended, namely, to 
inform the maker of pig iron upon the purposes 
of the different limitations placed upon it by the 
user. 

The supplement is then followed by an appen- 
dix called Some Principles of Chemistry and 
Physics, which was written primarily for non- 
technical men and also to make more clear to 
those who studied these fundamental subjects 
some time ago the principles involved in the 
numerous thermal and chemical calculations 
which form so valuable a part of the volume. 
Here again the reviewer confesses a little difficulty 
in always grasping the writer’s meaning on the 
first reading, but here likewise the fault may not 
be with the writer of the book. 

Altogether this volume is a welcome and valu- 
able addition to metallurgical literature, not only 
as a text-book but also as a small reference 
work, and it is greatly to be regretted that the 
untimely death of the author cut short his career 
before he had an opportunity to enlarge and 
extend it as his experience grew with the number 
of editions. 


THE FALLS OF NIAGARA.—Their Evolution and Vary- 
ing Relations to the Great Lakes; Characteristics of 
the Power, and the Effects of Its Diversion. By 
Joseph William Winthrop Spencer, M. A., Ph. D., 
F. . § Ottawa, Can.: Department of Mines, 
Geological Survey Branch. Paper; 6% x 9% ins.; 
pp. xxxi. + 490; 44 plates, 30 text illustrations, and 
one large folding map. 


This study of the history, present conditions 
and future problems of Niagara Falls records 
many scientific data never before ascertained or 
presented. Careful and intelligent investigation, 
by means of soundings, borings and instrumental 
observations, painstaking examination of volumi- 


Clark Publis a 
Six Books 
On Concrei 


The Myron C. Clark Publishing © 
new books on cement, concrete and 
concrete, which do not overlap to an) 
gree. They form the best obtainab) Ty or 
the subject of concrete. The engin: 10 is 
interested in testing cements should Tay 
lor’s “Practical Cement Testing” (: 
$3). The engineer who wishes a co 
pendium of all the latest tests sh } 
Falk’s “Cements, Mortars and Concr 
pages, $2.50). The engineer who the 
most comprehensive treatise yet pu! 1; 
concrete and reinforced concrete 4d. 
construction should get Reid’s “Cor and 
Reinforced Concrete Construction” (‘* 
$5). For the contractor or engineer vant 
descriptions of the methods of con 1- 
struction and actual detailed costs of kinds 
of concrete work, there is no book lt 
Gillette and Hill’s “Concrete Cons: ion 


Methods and Costs” (700 pages, $5). four 
preceding books are off the press. Ts. more 
of the Clark series of concrete public S$ are 
now on the press, namely Reuterdahl’s  [heory 
and Design of Reinforced Concrete Ar ’ and 


Heidenreich’s “Pocketbook of Reinfo: Con- 
crete.”’ The last-named book is full « bles 
formulas and data for the use of th I 
of reinforced concrete structures. Th prices 
of these books are all net, postpaid, i they 
can not be purchased anywhere at less ‘han the 
prices above named. Send for tables «f con- 
tents and sample pages of these books 


The Myron C. Clark 
Publishing Co. 
357 Dearborn Street, Chicago, Ill. 


nous statistics and a sound mental correlation of 
the data thus ascertained, are amply © videnced 
in every chapter, yet the results are offered t 
the reader in such indiscriminate order of facts 
and poorly connected thought, that the ef 
upon his mind is that which a scientific feld 
note-book would suggest. To one whio has 
already thoroughly grasped the contents, th 
work must prove of the highest value, but th 
preliminary study necessitated by present a: 
rangement of sentences, paragraphs and chapters 
is arduous. 

The opening of the book is mainly devoted t 
the various surveys of the Niagara Fal!» district 
made since 1764, and points out past recess! 
and changes .of form, giving a probable prospect 
of slower recession in the future. Numerous 
facts of rock structure, glacial features and 
meteorological phenomena are given in Chap 
ters VI. to XVII. The commercially portant 
subject of lake fluctuation, of the lowrring | 
the levels of Lakes Erie, Huron and \!ichigan 
now in progress owing to the elect: ewes 
generating requisition of the flow at | Falls, 
and of the limitations of such use, occupies the 
middle of the volume and, giving some »«w data 
and deductions, forms its immediately yst use 
ful part. The latter chapters are rgely 4 
resumé of the geologic condition of the » sion 


The text is illustrated with a fair ni imber . 


maps, sketches and half-tones, the !)'mer 
which labor under the same lack proper 
juxtaposition of individual composition d we 
series, which was above deplored in ‘) book* 
general arrangement. 

The author’s work is a valuable addi’ 


important chapter of American sci: uifie Te 
search, and, it is to be hoped, will in ° future 
edition be.puf imto more easily assimi|. form 
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Airships Past and Present. 


p D PRESENT.—Together with Chap- 

Balloons in Connection with Me- 
oes Photography and the Carrier Pigeon. By 
S’brandt, Captain and Instructor in the Prus- 
salloon Corps. Translated by W. H. Story. New 

Dp. Van Nostrand Co. Cloth; 5% x 9% ins.; 

, 292 illustrations, mostly in the text. $3.50, 


interesting and instructive volume of 
-ble size, the author has fully discussed 
‘| subjects, at all closely related to aero- 
so far as they have been susceptib!e to 
treatment. He has disavowed all pre- 
writing a technical text-book, and has 
-ed rather an historical review of this 
.nd art for the pleasure and profit of the 
get ' reader. To the translator belongs no 
redit for the smoothness of the English 


opening chapters review early at- 
ter at artificial flight, even going back to 
n | days and to legendary personages. The 
ator of the hot-air balloons of the Montgolfier 
br and of the hydrogen bags of Charles 
and sier are truly interesting. The theory of 
. loon is explained quite simply, and it 
a yi] be grasped by any reader who has a slight 
kno lige of physics or who has ever heard of 
\rchimedes’ famous expressions for buoyancy. 
Foor chapters form what seems to be a com- 
plete and detailed history of the dirigible balloon 
to date, following the chronological sequence of 
failures and suecesses grouped into three periods 
(1852 to 1872; 1883 to 1897; 1898 to lvJ6). The 
first period is marked by Giffard’s attempts with 
comparatively large gas bags and very small 
horse-power of driving engines; the second is 
noted for the work of Renard and Krebs, who 


built the prototype of the most successful ones 
of the third period; the most spectacular work of 
this last period is conceded to lie in the indefati- 
gable efforts of Santos Dumont. 

The whole vast work on “heavier-than-air” fly- 
ing machines is condensed into two chapters; one 


on self-propelling machines and one on kites. 
Brevity at this point may be attributed to two 
Capt. Hildebrandt is an instructor in 
the Prussian Balloon Corps, and it is easily in- 
ferred that his duties have not brought him 
closely into touch with the “heavier-than-air” 
apparatus. Then, too, the design of such ma- 
chines are so technical that they are not readily 
discussed, at any length, in a way at all illumi- 
nating to the general reader. However, all the 
notable machines are described and illustrated, 
which is perhaps sufficient. The remainder of the 
book, more than half of the volume, is devoted 
to pure ballooning; to the science, art and sport 
of drifting about in the upper air with such cur- 
rents as therein may be found. 

Much attention is paid to military ballooning, 
as is to be expected if one remembers the progress 
in aeronautics attained under military auspices. 
First, the adventures of Coutelle’s balloon corps, 
in 1794, during the French campaign against the 
Austrians, are described and the development of 


causes. 


this first military corps, with its resultant balloon 
school, is traced. The author has rather briefly 
shown the growth of the French and German 
systems of military aeronautics, and the more or 
less intimate relation the work in these two coun- 
tries bears to that in all countries. 

In a chapter on “Balloon Construction, Etc.,” 
the chemistry of gas production is very simply 
set forth, and the methods of envelope construc- 
tion are briefly outlined. For some reason, not 
quite apparent, this chapter includes a descrip- 
tion of the kite balloon of Major Von Parseval 
and Capt. Von Sigsfeld. This is designed as a 
captive balloon of such steadiness that accurate 
observations could be made in it. Such steadi- 
ness is not a characteristic of the common form 
of balloon when held captive by ground ropes. 


One of the most readable chapters of the book 
is that on ballooning as a sport. After telling 
about the formation of foreign balloon clubs and 
giving several records of speed, time and distance 
the author runs into reminiscent accounts of ad- 
venturous trips about Europe—from Berlin to 
the Carpathian back-woods and to Sweden, across 
the Alps and similarly about that part of the 
world. 

“Scientific Ballooning” is the heading of a 
chapter which contains much detailed description 
of various ascents of balloons, with and without 
passengers, to secure meterological observations. 
The greater aims of scientific ballooning, the au- 
thor explains, are to determine barometric 
changes with changes of light, to determine 
changes in the chemical constitution and in the 
electrical properties of the atmosphere at differ- 
ent altitudes, etc. The broad aim of scienti.c 
ballooning is well summed up in a quotation 
given from an address by Dr. Hergesell, Director 
of the Meteorological Institute in Alsace and 
Loraine: 


Our aim must be to explore the great unknown above 
our heads and to discover in it the secret of the weather 
chart. 

Five chapters near the end of the book form a 
treatise on balloon photography. The first chap- 
ter is mainly historical, although there is also 
some discussion of the effect of balloon motions 
on the photographic image, on peculiarities of the 
atmospheric layers, and on precautions of various 
sorts necessary to secure good results. Another 
chapter deals with the construction of several 
successful and unsuccessful cameras, shutters, 
plate-holders, plates, films and other minor ap- 
paratus and appurtenances. A third chapter of 
this group describes the interpretation of photo- 
graphs taken from such high situations as are 
very seldom attained except by balloons. This 
means showing how hills, valleys, roads, streams 
and forests may be picked out on these peculiar 
bird’s-eye views, and how the photographs indi- 
cate the true nature of the country photographed. 

The use of carrier-pigeons generally, and in 
connection with  balloon-flizhts particularly, 
forms the subject material of one of the longer 
chapters of the book. Notes on breeding and 
training these birds are found in this part, along 


ARE YOU INTERESTED IN 


CONCRETE? 


If so, you will want the new book by that name; 
444 live pages on this live subject. Read the opin- 
ions of technical journals. 


“A thorough exposition of the properties of con- 
crete and cement is given. * * *® To those un- 
familiar with Mr. Godfrey's articles * * * this 
work will prove interesting and valuable reading. 
The rather novel method which he uses * * * makes 
the book valuable * * * and adds an element of in- 
terest to the reading that practically all technical 
works lack. Altogether, Mr. Godfrey's work is a 
valuable contribution to the literature of concrete 
and concrete engineering.’’—Engineering Digest, 
May. ‘OS. 


“Mr. Godfrey is original and often at variance 
with some of the accepted formulas used in design- 
ing reinforced-concrete structures. There is a strong 
view of common sense running through his treatise 
which will be appreciated by all interested in live 
questions of the day relating to reinforced concrete 
design and construction.’’—Cement and Engineering 
News, April, ’ 


“It has a truly flexible back, is printed on good 
aper, and the workmanship fs first class. * * * The 

ok is full of meat and good things, * * * There is 
a lot of spice in it. * * * The book has so much of 
good in it that every man who possesses a satisfy- 
ing amount of knowledge of reinforced concrete will 
enjoy reading it. The handy pocket size and good 
binding make it a book one can take on the cars to 
read.’’—The Contractor, April, ‘OS. 


“The text is written straight to the point, free 
from unnecessary technicalities and full of practical 
points. The tables and illustrations are of value, 
and the book at its price should prove an excellent 
investment to the worker in reinforced concrete, 
whether he is engineer, foreman or designer.’’— 
Concrete, April, 

Price of Book, $2.50, net. 

If you are interested in steel design, you will want 
the best book of tables and structural data in the 
English language. (See Eng. News, Vol. 55, p. 193.) 
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with photographic processes of preparing the 
messages. Interspersed through the chapter are 
stories of notable performances. 

The final chapter of the book is one on the 
laws, military and civil, which may be expected 
for governing balloon flizhts. At present, of 
course, any one with means may be a balloonist 
without restriction, but Captain Hildebrandt 
holds that this fs all to be changed, sooner or 
later. 

While the book bears the date 1908, it appears 
to stop with 1906, and to omit some of the hap 
penings of that year. This is only to be ex 
pected, since much time was lost between the 
preparation and printing of the German edition of 
Captain Hildebrandt’s work and the appearance 
of the American translation. 


> 


LES MERVEILLES L’ELECTROCHIMIE.—Their 
Future in Peru. By Emile Guarini, Professor of 
Physics and Electricity in ‘“‘I’Ecole Nationale des 
Arts et Métiers’’ at Lima, Peru. Paris, France: H. 
Dunod & E. Pinat. Paper; 6% x 9% ins.; pp. 152: 
plates and text illustrations. 5 francs; American 
price, $1.50. 

The chief purpose of this descriptive summary 
of electrochemical and electrometallurgical 
achievements seems to be to stimulate the de- 
velopment and utilization of the water-powers 
of Peru. Only a brief two-page prefatory state~ 
ment, however, refers directly to this matter of 
local application; here we find it stated that the 
available water-power of western Peru, |. e., ex- 
cluding the remote eastern mountain section, is 
estimated by the author at 500,000,000 HP., and 
that this wonderful wealth could be put to good 
account in developing the equally marvelous 
mineral wealth of the country. The interesting 
theme is not again referred to. *The text of the 
book is a dry recital of what has been done in 
building electric furnaces, in electrogalvanic 
work, in welding by electricity, in producing 
ozone and nitrogen compounds by spark dis- 
charges, etc. The style is unfortunately not 


strong enough to make interesting reading in 
the “popular” sense; on the other hand, the book 
is by far too sketchy anid partial to have ap- 
preciable technical value, 
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Revolver and Pistol Tests. 

REPORT OF BOARD ON TESTS OF REVOLVERS AND 
AUTOMATIC PISTOLS.—Appendix to Annual Report 
of the Chief of Ordnance, 1907. (William Crozier, 
Brigadier-General, Chief of Ordnance.) Washington, 
D. C.: Pub. Doc. Paper; 5% x 9 ins.; pp. 116; nine 
plates, 

Many men who never have used a revolver ex- 
cept at target practice, and who sincerely hope 
that that will be the extent of their gun play, 
are, nevertheless, intimately acquainted with the 
peculiarities and relative efficiencies of the vari- 
ous small arms. This military spirit, hereditary 
to most of the race, together with a sense of 
necessary preparation for possible self-defense, 
gives to the art and practice of pistol shooting a 
more than ordinary interest; so that all litera- 
ture on the subject has a wider field of appre- 
ciation than its purely practical value would war- 
rant. For this reason the report on pistols and 
revolvers, recently issued by the U. S. Chief of 
Ordnance, will be read by many others beside 
the army officers for whom it is more specifically 
intended, for, while the requirements of a re- 
volver for the army are somewhat more rigid 
than for the civilian, it is safe to say that the 
arm most successfully passing the severe test of 
military service will satisfy the occasional user. 

In March, 1907, a board of officers in the United 
States Army met to investigate the merits of 
various revolvers and pistols submitted for pos- 
sible future adoption in the military service. 
There were brought before the board seven makes 
of automatic pistols, two double-action revolvers 
and one automatic revolver, all of 0.45-in. caliber, 
because the board had decided that an increase 
from the present 0.38-in. caliber was desirable. 
After a thorough study of the desired features in 
an army handarm and a most rigid series of 
mechanical tests it was decided that at present 
the automatic pistol had not been tested suf- 
ficiently in service to recommend its adoption for 
general use, but that in fleld tests certain makes 
had shown up so well that the army would be 
justified in equipping a number of troops with 
automatics in order that a thorough comparative 
service test could be made over an extended 
period. In accordance with this recommendation, 
the Secretary of War has ordered three troops of 
cavalry to be equipped with the Colt automatic 
0.45 and three other troops with the Savage au- 
tomatic 0.45, the various troop commanders to 
make careful records of the performance of each 
gun and report upon the same at the end of a 
year’s service test under the same conditions of 
field duty, target practice, etc., now holding in 
the use of the regular service revolver. This 
year will be up about May, 1909. 

The board also recommended that all the 
troops in the Philippines be armed with 0.45-in. 
caliber Colt double-action revolvers instead of the 
service ©0.38’s now in use, but the department 
disapproved this recommendation on the ground 
that there was no imminent prospect of warfare 
there, that the expenditure of $40,000 for the pur- 
chase of the new arms was at present inadvis- 
able, and that any change of equipment should 
be withheld until the results of the service tests 
on the automatic pistols were known. 

In the report there are included descriptions, 
both in text and in half-tone, of each of the pis- 
tols and revolvers submitted, the specified re- 
quirements of a perfect weapon, together with 
the items in which each sample either passed or 
failed, and a most complete account of the be- 
havior of each gun under the prescribed tests. 
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Electrical Railroading. 

ELECTRICAL RAILROADING.—Or, Electricity as Ap- 
plied to Railroad Transportation. By Sydney Alymer- 
Small. Chicago, Ill.: Frederick J. Drake & Co. 
Leather; 4% x 7 ins.; pp. 924; 539 illustrations, 
mostly in the text. $3.50. 

Evidently this volume was prepared mainly for 
men who have had no knowledge of electricity 
previous to securing this particular book. The 
style, especially in the first part of the work, is 
catechetic: short sections on the various topics 
taken up, are followed by a series of questions 
and answers. The first third of the book deals 
with elementary electricity and magnetism, cov- 
ering, in an inferior way, about the same ground 
as could be studied with any good text-book on 
elementary physics. The other two-thirds of the 
book seems to be largely copied from descriptive 
catalogs of prominent manufacturing companies, 
and from employee's instruction books, as issued 
by a few railroads. This two-thirds attempts to 
cover instruments, generators, switchboards, 
transmission systems, comparisons of steam and 
electric traction, methods of electric train con- 
trol, electric locomotives and air brakes. The 
book contains a multitude of gross errors and 
loose or questionable statements. Such a num- 
ber of these troubles as is found is all the more 
to be regretted in a book of this character, for 
the majority of its probable readers, not being 
familiar with the subject matter, cannot 
realize in advance the mistakes or know the 
proper statements that should have been made 
and hence are either led astray or greatly con- 
fused. In general, the illustrations are poor. 
The arrangement of subject matter is often with- 
out regard to logical sequence. For instance, a 
section on “Circuit Breakers’ follows an elemen- 
tary discussion of electrical work, power and 
efficiency and precedes a similar discussion on 
the characteristics of alternating-current cir- 
cuits. A chapter on turn-tables is inserted be- 
tween storage batteries and electrolysis. Right 
here it is interesting to quote an example of the 
loose statements prevalent: 

The word electrolysis means a loosening up by elec- 
tricity done in a liquid. The pieces of the electrolyte 
produced by electrolysis are called ions. 

In the section on “Systems of Control’ (p. 605) 
the author speaks of all controllers as “‘K,” “L,”’ 
“M,” ete., it is true that such letters are used 
to designate types of controllers used in common 
by the General Electric and Westinghouse com- 
panies, but these letters are only trade designa- 
tions and are not universally used for controllers 
doing similar service. This is but one example 
of many failures to properly qualify statements 
taken from trade publications of manufacturing 
concerns. 


The author presents a fairly good description 
of the New York Central motor cars and loco- 
motives, of the New Haven single-phase locomo- 
tives and he has made brief mention of several 
types of electric locomotives in different classes 
of service. There are also good descriptions of 
the following systems of control: (1) rheostatic 
drum; (2) Sprague-General Electric, Type M, 
Direct Current; (3) single-phase alternating- 
current; (4) direct and  alternating-current, 
Sprague-General Electric; (5) | Westinghouse 
unit switch (electro-pneumatic). 

Near the end of the book are “Instructions For 
The Operation of Multiple-Unit Control,” which 
seem to be copies of the West Jersey & Seashore 
and New York Central Railroads’ instructions to 
motormen. The author has failed to warn the 
reader that these apply specifically only to the 
equipment in these two cases. 

There are so many errors that it would be im- 
possible to mention them all. A few random in- 
stances will suffice to show the careless prepara-— 
tion of the volume. 


Surges may be produced by short circuits which are 
sudden (p. 85). 

* * © * * the surge may rise to four times the orig- 
inal pressure. So a 40,000-volt line might have one of 
its branch lines rise to 120,000 volts. (p. 88) 

Ohm’s Law applies to A. C. when written thus 

Impedence 
Cc = ——~--——. (p. 357). 
Volts. 


Then a current is induced in the direction of the dead 
circuit in the same direction as current in the loaded cir- 
cuit. (p. 368). 
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The A. C. then begins to run machine a ( 
is delivered from the commutator A. C. | 
Fig. 174 shows the two legs of a tra: 
form its iron core, each over half filled y 
coil is made of sheets of soft iron. (p 
The third rail is usually a 70-pound 
rail but lately rails with a certain perce: 
in them are being used. The rail of the 
tral is copper alloyed. (p. 574). 
* * * Current is taken from the thi: 
by eight collecting shoes, four on each si: 
motive, arranged in pairs of two each. (p 


This list of blunders and gross mj 


could be prolonged almost indetfin 


needs to stop right here, however, : 

the New York Central third rails « 

not contain a single trace of copper. arbor 
and manganese do have a fixed v:! ind the 
maximum limit of sulphur and phosphorus ay 
given, but the presence of copper is jiurely 


aginary. It is pertinent to remark a that th 
center of the third rail is 2 ft. 4% ins. from the 


inside of the adjacent running rail: 4 dista; 
equal to one-half the gage, instead of 2 ft. 5 ins 
as shown on p. 577. Also the New York Centra 
locomotives are rated at 2,200 HP. instead 
220, as noted on p. 809. 


There is enough in the book that is Ww and 


useful to make it a matter for regret that < 
many criticisms need to be made. The book 
safe for the instruction of motormen 1 
under thé direction of a well-educated engin 


who will be able to recognize troubles which exis: 


for the confusion of most readers. 
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Washington, D. C.: Pub. Doc. Pape 5%, = 9 ins 
pp. 84; 25 plates ‘and 9 text Stestration 


To all engineers who intend to study or us 


the reports on testing materials issued by t! 


U. S. Geological Survey, a careful inspection of 
this description of the laboratories is necessary 


Never before has so lengthy and con 


series of tests been planned and the genera 
scheme of procedure as well as the details of th 
mechanical equipment of the laboratories f 
such work are far in advance of any heretofor 
‘prepared. 
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onograph on Lime and Lime-Mortar. 
UND LUFTKALKMOERTEL.—Results of 
siade in the Royal Testing Institution at 
-pterfelde West. By H. Burchartz. Berlin, 
Julius Springer. Paper; 7% x 11 ins.; 
80 illustrations in the text. 9 marks} 

4 price, 

‘andard works on building stone and 
miss the subject of lime and lime- 
hn the brief statement that the use 
engineering construction is rapidly 
and that the material need not be 
, further. Eckel, in his “Cements, 
Lin | Plasters,” is almost the only one to 
de eonsideration to the neglected ma- 
this state of affairs the ample col- 
es lata now presented by Burchartz will 
of great value for reference. The 
ant « drawn fully on the records of tests 
; che Prussian government testing labora- 
san , which he is connected, and in addi- 
thos ives the results of numerous special 
t sts planned to elucidate this or that 


-re about one hundred pages devoteu to 
iime-mortar. The following main head- 
suggest the scope of the discussion: 
t and Properties of Limes (air-limes, 
as the author calls them, in distinction from hy- 
drauli imes); here also the volumetric yield 
in slaking and the influence of method of slak- 
setting power are discussed, and a method 


ing or 
given for making crushing tests of neat lime 
paste. Influence of Sand; size, cleanness and 


composition of sand are discussed, and the ef- 
fect of adding finely-ground silicate sands, ce- 
ment and other hydraulic additions is treated of. 


Effect of Sand Ratio. Influence of Density of 
Mortar. Effect of Method of Setting. All the 
principal points subject to discussion in this 


series of subjects are elucidated by the help of 
test data. 

Some 75 pages are then devoted to the subject 
of strength of masonry (brickwork) laid up in 
lime-mortar. This is introduced by tables of 
tests of mortars showing the variation of 
strength of mortar testpieces with age, up to a 
year. Five sets of tests on brick masonry are 
recorded, one English and four continental; but 
there is a0 mention of modulus of elasticity of 
brickwork, a serious omission in view of the 
scarcity of data on this quantity. Finally, tests 
f adhesion and shear (or tangential adhesion) 
are recorded. There is a brief concluding section 
on the strength and water-resistant properties 
of mortar made with milk instead of water, 
which is not particularly favorable to the milk. 

It is to be specially noted that practically all 
of this volume deals exclusively with fat or high- 
calcium lime, lean or magnesian limes being 
hardly more than mentioned. This restriction 
greatly unifies the treatment, as it confines the 
chemical questions to simple carbonation, ex- 
cept in so far as the formation of silicious com- 
pounds may be invoked in the questionable 
case of silicate materials in the sand. The car- 
bonation, it is to be noted, is a very slow pro- 
cess, and in the interior of thick wall joints it 
does not occur at all, even in the course of cen- 
turies, as has been often demonstrated. Yet it 
is known that lime-mortar acquires an early 
strength just as cement has an initial set. The 
author shows that this early set is a purely 
mechanical or physical process, being a drying 
with a resultant compacting, exactly the same 
as the air-drying of clay from a soft or plastic 
State to a solid coherence. However, his tests 
show that good clays in air-drying develop a 
higher strength, both tensile and compressive, 
than this “initial” strength of lime-mortar. As 
to the process of carbonation itself, one of his 

expected results is that water exerts a 
very strong favorable influence on the process, 
the presence of moisture being in fact essential. 
Tests in which mortar samples were periodically 
_— | in water showed much more rapid and 
‘horough setting than in comparison specimens 
to set in air. 

rhe arrangement of the book is by no means 
with respect to easy and certain refer- 
but the large amount of raw material pre- 
‘n the tables establishes its value. 


least 
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TELEPHONE CONSTRUCTION, INSTALLATION, WIR- 
ING, OPERATION AND MAINTENANCE.—By W. 
H: Radcliffe, E. E., and H. CG. Cushing, Jr., E. E., 
Author of “Standard Wiring for Electric Light and 
Power.’’ New York: The Norman W. Henley Pub- 
lishing Co. Cloth: 4% x 7 ins.; pp. 171; 125 illus- 
trations in the text. s 

The authors of this small volume state that the 
book is intended as a working guide to standard 
telephone practice, and throughout the theo- 
retical has been largely eliminated to give place 
for practical details. The old form of receiver 
is first described, and then all the classes of 
apparatus that have grown up about the old, 
simple telephone are described in turn. The as- 
sembling of the different parts of a modern tele- 
phone are shown by wiring diagrams for the 
series, bridging and intercommunicating systems. 

There is a chapter on line wiring, one on test- 

ing and one on switchboards. There are a few 

very notable errors, such as the interchange and 
inversion of cuts; however, the true arrangement 
is obvious in each case. 
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STATE WATER SUPPLY COMMISSION OF NEW 
YORK.—Annual Report for Year Ending Feb. 1, 1908, 
including Progress Report under Chapter 569 of the 
Laws of 1907. (Henry H. Persons, President of Com- 
mission.) Albany, N. Y.: Pub. Doc. Cloth; 5% x 9 
ins.; pp. 528; numerous folding and other plates and 
tables. 

Besides the routine work of the Commission 
in passing on applications for the approval of 
plans for additional water supplies, this volume 
is composed chiefly of “Studies of Water Power 
Development under Chapter 569 of the Laws of 
1907.” These studies in turn are made up almost 
wholly of the detailed report by Mr. John R. 
Freeman, M. Am. Soc. C. E., on water storage 
and water-power projects on the Sacandaga and 
Genesee rivers. An abstract of Mr. Freeman's 
report appeared in our issue of April 30, 1908. 


DIE PRUEFUNG UND DIE EIGENSCHAFTEN DER 
KALKSANDSTEINE.—Results of Tests Made in the 
Royal Testing Institution at Gross-Lichterfelde West. 
By H. Burchartz. Berlin, Germany: Julius Springer. 
Paper; 7% x 11 ins.; pp. 105; 18 illustrations, mostly 
in the text. 5 marks; American price, $2. 

brick 

reached such development as in Germany, where, 

since its reinvention (credited to Michaelis, 1880), 

a very large industry has grown up, using 

numerous different methods and (of course) dif- 

ferent materials. The government testing lab- 
oratory at yross-Lichterfelde has been fre- 
quently called upon to make tests of sand-lime 
brick, and thus has accumulated many 
of strength and related data. These records and 

a very small amount of accompanying text form 

the present work. The tests and the 

methods adopted in the governmental 

tory are described, and besides the full 
lated record of the results of routine tests, 
are reports of a few special studies, 
some tests of piers of sand-lime brick. 


Sand-lime manufacture has nowhere 


records 


various 
labora 

tabu- 
there 
including 


A suggestion as to reasonable specification re- 
quirements is given at the end of the text, sub- 
stantially as follows: 


The bricks must be of homogeneous texture. The 
water absorption should not exceed 15%. The crushing 
strength (brick tested dry) must be at least 2,100 Ibs. 
per sq. in. for wall brick and 2,850 Ibs. per sq. in. for 
paving brick. The stone must be unaffected by water, 
and the loss of strength due to absorption must not ex- 
ceed 15%. The stone must be uninjured by freezing, 
and must show no loss of weight on 25 repetitions of 
freezing and thawing. The loss of compressive strength 
produced by this treatment must not exceed 20%. The 
original crushing strength to be determined as an aver 
age of ten tests. Variations of 10% below the specified 
strength are permissible. 


The only remark on the fire-resisting proper- 
ties of sand-lime brick which the book contains 
is the inadequate statement that such bricks 
resist fire and fire-and-water tests in substan- 
tially the same way as clay bricks. 


viii + 140 pages, 

Cloth, $2.50. 
CONTENTS.—General and Historical Notes. 
derla’s Method. Muller-Breslau’s Method. 
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60 illustrations, 
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EXPERIMENTAL ELECTRICAL ENGINEERING.—And 
Manual! for Electrical Testing. For Engineers and for 
Students in Engineering Laboratories. By V. Kara- 
petoff. New York: John Wiley & Sons. London, 
England: Chapman & Hall, Ltd. Cloth; 5% x 
ins.; pp. xxxiv. + 790; 538 illustrations in the text 
and 1 folding plate. $6.00 net. 


Mr. Karapetoff's 800-page manual is a preten- 
tious and formidable volume. Yet, outside of the 
author’s own classes, any students who may be 
required to buy the volume will probably lose the 
feelings of awe, inspired by the size and price of 
the book, when they find that fully a quarter of 
the contents have already been made familiar by 
lecture and catalog. Obviously the work is a 
reprinted collection of lecture manuscript and 
mimeographed laboratory notes such as every 
technical school provides. There are chapters on 
resistance measurements, instruments, alternat- 
ing-current circuits, magnetic circuits, photo- 
metry, power transmission, tests of direct and 
alternating-current machinery, electric batteries, 
switchboards, electric-railroad work, telephony, 
etc. The experiments range from simple funda- 
mentals to the complicated applications of sev- 
eral principles, and are intended to cover the 
last two years of this work in a technical school. 
The author recommends three progressive 
courses, the experiments for which are to be 
picked here and there from this volume. It may 
be judged that Mr. Karapetoff was led to publish 
these notes because he was greatly dissatisfied 
with present texts on this subject and because 
he was well pleased with results of his own ar- 
rangement. However, that feeling is common to 
nearly all instructors in electrical engineering 
and there is some reason why teachers generally 
will not like this book, as a whole, any better 
than preceding similar ones, 

There is a decided tendency in these notes to 
go into details of electrical practice—and shop 
practice at that. This seems decidedly against 
the trend of present engineering education by a 
reiteration of principles and a crowding of prac- 
tice details to post-graduate study and experi- 
ence. Then, too, the necessity of expounding con- 
cepts of inductance, self-induction, capacity, etc., 
of including very detailed descriptions of switch- 
boards, switchboard apparatus, old types of are 
lamps, etc., seems to reflect on the author's other 
lecture courses or on those of his co-workers. 

Several tests, filling up valuable space, are seri- 
ously outlined, which do not illustrate basic prin- 
ciples of engineering and whose methods of pro- 
cedure should be perfectly obvious to any stu- 
dent with a fair knowledge of theory. It seems 
too much to expect that a man should have been 
specifically instructed in school about the cali- 
bration of ground detectors, methods of 
winding coils, etc. 

One section contains much descriptive matter 
on reflectors, shades and globes for incandescent 
lighting schemes, and here extracts from familiar 
trade publications are run in. All these common 
illumination aids have been given such extreme 
publicity in technical papers and in advertising 
that they do not form a desirable addition. This 
criticism also applies more or less to diagrams of 
railway and shop-motor’. controllers, which 
searcely need repeating in such a manual. 

There is an occasional looseness of thought and 
expression, accentuated, perhaps, by the general 
freedom from such troubles. For instance, the 
author, in speaking of voltaic cells, says: 


shop 


A battery consists of two electrodes of different sub- 
stances immersed in a liquid (or a paste, as in dry bat- 
teries) * * * The following types of primary bat- 
teries are in most common use in this country: (1) 
Gravity cells; (2) Leclanché cell; (3) Edison cell; (4) 
Dry Batteries. * * * 

There can be little excuse for thus encouraging 
in engineering students the careless habit of non- 
technical persons in calling a single voltaic cell 
a “battery.”” The next step beyond this is in en- 
couraging students to imitate those who persist 
in speaking of a spark coil, a small dynamo or 
any other similar apparatus also as a “battery.” 

Several illustrations are drawn in such gro- 
tesque attempts at prospective that they can 
hardly be passed without specific criticism. No 
draftsman would ever show an unmistakably 
elliptical armature in an elliptical field frame, 


and it seems evident that the wax engraver had 


sketches submitted to him. 

Lack of attention to details in the make-up of 
the volume are damaging to the appearance and 
value of the book. The author can hardly be 
blamed for such troubles, but the publishers de- 
serve some mild censure. In the first place, the 
relative values of the different parts of a chapter 
or a division are not exactly discernible. For 
instance, the chapter heading, in heavy capitals, 
is followed directly by a little text matter and 
then by an experiment number and title in heavy 
capitals and lower case letters as a side heading. 
An important division of chapter matter is 
marked by a center heading in light small capi- 
tals. This is certainly disconcerting. What fol- 
lows the small capitals one takes at first to be a 
sort of overgrown foot note or supplementary 
explanation. In the second place, an arrange- 
ment of sub-captions, such as “object of experi- 
ment,” “theory of method,” “apparatus,” “ar- 
rangement of data,” etc., might have been in- 
serted with great improvement. Moreover, such 
an arrangement in all chapters would have a 
marked effect on the quality of reports handed 
in, as regards their logical sequence and clean-cut 
appearance. Of course, the author has laid down 
the necessity and requirements for such kind of 
work in a preliminary chapter, but if the proper 
example is also set throughout the laboratory 
manual the quality of student’s work is improved. 

In spite of the many criticisms that can be 
made, this book has much in it of use, particu- 
larly for instructors. It will be of material 
assistance to them in arranging their own 
courses, even though they do not adopt it as a 
whole. 


STATE ENGINEER AND SURVEYOR (NEW YORK).— 
Annual Report, for the Fiscal Year Ending Sept. 30, 
1906. Albany, N. Y.: Pub. Doc. Cloth; 5% x 9 ins.; 
pp. 555; folding and other plates. Supplement in sep- 
arate volume (Report of Records and Gagings and 
Discharge of Streams in the State of New York): pp. 
878; numerous tables and one folding sheet. 

As is common in many State documents, the re- 
ports of the State Engineer and Surveyor of New 
York, for the fiscal year ending Sept. 30, 1906, is 
about a year and a half late. The report was 
transmitted to the Legislature on Jan. 15, 1907, 
but the delays incident to the publishing of public 
papers has held it from distribution until the 
present—so long a time that much of the current 
matter with which the report is filled has passed 
into uselessness. This is the last report of Mr. 
Henry A. Van Alstyne before he retired from the 
office of State Engineer, in January, 1907, and is 
mainly concerned with the two main duties of the 
office, the supervision of the canals and of the 
State highways. 

As in all governmental reports there is much 
routine matter of only administrative interest, 
but there are also included several individual 
papers of value to the profession. Among these 
is the report of Mr. Arnold H. Chapman, giving 
the progress of experimental oiling of State high- 
ways during the year. The methods of applying 
the oil and the apparatus used are given, and, 
also, the detailed cost of applying the oil on eight 
different stretches of road ranging in length 
from 0.35 to 5 miles. 

The monumenting of the New York-Pennsy]- 
vania State line is quite freely entered into, with 
detailed descriptions of many of the monuments. 
This information may be valuable to surveyors 
who are working in the neighborhood of this line. 
The last part of the main volume is a paper, 
“The Good Roads Question,” read by Mr. Van 
Alstyne at Cornell University, on May 17, 1905, 
in which some valuable cost data are derived 
from the previous work of the department. 

The supplementary volumes of the report con- 
sist of a report on stream gagings in the State 
during the year. The State Engineer’s office, in 
connection with the U. S. Geological Survey, has 
had established about 90 stations on streams and 
lakes throughout the State, at which, during the 
years 1904-06, elevations have been taken and 
mean daily elevations computed. At some of 
these stations discharges have also been com- 
puted, but the greater majority have been only to 
establish water elevations. 
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work in all parts of the country. Th. strict 
maintenance of these rules, through which su- 
perintendents, foremen and timekeepors ar 
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tributed largely to the success of the author, 
by enabling him to make a specialty of 
work.”’ 

The book will be profusely illustrated with 
over 200 half-tone illustrations, many of them 
being full-page plates, and a number of plates 
giving detailed and working drawings, orgauiza- 
tion charts, etc., all taken from actwua! work 
done by the author. 
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orofit Making in Shop and Factory. 


pe MAKING IN New. York: The 
ering Magazine. Cloth; 5% x ins.; pp. 

$2, net. 

the many and various writings, good, 
indifferent, on Factory Management, Mr. 
‘'s little book claims a high place for 
utility. The quality that marks it most 
is vitality, or life-like character, or at- 
of practice—whichever term may be 

|; the author succeeds in convincing the 
tat he has been right in the midst of the 
as he talks about, and has experienced 
ees both of success and of failure in the 
problems of shop improvement. This is 
great deal. No speculative theorizing, 

. desk product, can claim the same hear- 
t is accorded the record written from per- 
<perience and observant study of practical 


» author interprets his subject, he gives it 
rsadest possible scope. Not only does he 

the internal management, i. e., that 

must secure maximum output, minimum 
mination of delays, and stability as well 

.< progressiveness of manufacturing conditions, 
but he considers also the direction of the external 
of the business, such as marketing the 
t, keeping in touch with the demands of 
tra in order to bring out new products to meet 
hanging demand and the like. But this second 
division of the subject occupies only a small part 

vf book, and its chief representation is a 
chapter headed The Upbuilding of a Selling Or- 
eanization. In the main, therefore, the book is 
Jevoted to the internal management. This alone 
s so broad and complex a subject that it seems 
almost presumptuous to attempt covering it in 
one small book. In explanation it should be said 
that Mr. Carpenter’s discussion is suggestive 
rather than systematic or exhaustive; it consists 
of hints as to what should be done and what 
should be avoided, what troubles may arise and 
how they may be forestalled. 

Perhaps the leading recommendation of the 
author is for a thorough-going committee system,, 
committees on various elements of the shop 
routine, made up of officials, superintendents, 
foremen and job-bosses, being required to hold 
regular meetings for discussion of routine prog- 
ress and improvements. Almost as strong a 
point is made of efficient tool-room control, with 
the attendant features of supplying tools and 
work to all workmen in advance, keeping tools 
n proper working condition, and making it pos- 
sible to apply the method of fixing standard times 
for the individual shop operation, the basis for a 
bonus or premium plan. 

A very wise restriction of the book is the omis- 
sion of all mention of “welfare’’ or “industrial 
betterment” work. Whatever may be said for or 
against such movements, it is clear at least that 
they are essentially not a part of the internal 
management of the shop or factory, any more 
‘than are questions such as proper types of roof- 
ing or lighting. 


2 


i\OURNEYS OF OBSERVATION.—By T. A. Rickard, M. 
Am. Inst. M. EB, Editor of the ‘‘Mining and Scientific 
Press,’ Author of ‘“‘The Stamp-Milling of Gold Ores,’’ 
tc. San Francisco: Dewey Publishing Co. Cloth; 
', « 9% ins.; pp. 255 + 130; numerous plates and 
‘ext illustrations. $3.50; Author’s Edition, $5. 


At first, from the striking cover design and 
1 the handsome illustrations, it might have 
cn thought that this book was to prove such 


a one as an engineer would like to read on his 


‘tion when he feels like putting aside in- 


‘exible computations and orderly arrays of data. 


rom a superficial examination it might have 

‘cn judged especially comforting to a tired 
‘y-dweller for it has, in its opening chapter, 
passage: 


the city is left in our wake, growing dim amid its 
veil of smoke, the brutality of the crowds at Brook- 
Bridge, the foul air of the subway, the merciless 
‘Sagging of Wall Street and the putrid politics of 
aany are forgotten in the beauty of the harbor and 
splendor of its life, 


‘d the volume been saved to be read only be- 
n naps in the quiet country shade or where 
swash of restless waves only emphasized 
s own dolce far niente, the book might 


have been dropped with a tired sigh, for here 
is what is soon encountered: 

In the mine the lateral displacement of the San Rafael 
lode is 130 ft. to the right. At the south shaft the cap is 
284 ft. thick; near the north shaft it is 165 ft. higher 
(by reason of the rise in the ground in a length of 1,600 
ft., which is the distance between the shafts) plus the 
fault (160 ft.), plus the elevation, making the present 
thickness 165 + 160 + 284 or 609 ft. South of the fault 
the lode is entirely in shale all the way down to the fifth 
level; just below that horizon there is andesite on the 
foot wall and shale on the hanging... .. 

The new Esperanza ore body is a sight to gladden the 
eyes of a miner. It is 680 ft. long, with an average 
width of 9 ft. and an average yield of 75 grams of gold 
(or $49.70) per ton and 1,150 grams of silver ($19.55) per 
ton. ... When first cut on the fifth level there were 
two veins close together; the first assayed $1.50 tu $2 
per ton, while the other, No. 2 to the west went $75 
to the ton. Subsequent stoping gave a different story; 
the No. 2 has been payable only for 50 ft. above this 
level, while the No. 1 gets into rich ore 3 ft. above and 
only 15 ft. south of the crosscut...... 

The sand is distributed by a revolving mechanism of 
the Butters & Mein type. There is no chemical treat- 
ment in the sand-receiver, the idea being to keep the 
mill water free from cyanide while effecting a final 
separation of slime so as to get a clean product. The 
sand when thus finally freed from the last trace of slime, 
is removed by a Blaisdell excavator, which drops it 
through a central opening onto a Robins belt-conveyor. 

The volume starts off like a story of travels 
but soon shows that it is not merely an im- 
pressionistic diary of an aimless traveler in 
Mexico and Colorado. The reader is always 
seeing with the eyes of a mining geologist, and 
what is beheld are geo'ogical formations—Terti- 
ary Sedimentaries, Middle Cretaceous’ lime- 
stones, lava tuffs, fully as much as the im- 
pressive massed beauties of high mountain and 
deep canyon. 

The author, note-book and pencil in hand, 
takes his readers by boat from New York to 
Havana and to Vera Cruz. Thence he goes 
overland to Orizaba and Mexico City and from 
the latter place begin the geologist’s pilgrimages 
to the more notable Mexican mining centers; 
El Oro, Pachuca, Guanajuato. 

The trips from place to place are incidental 
linkages between collections of rather diversified 
(some people might say ‘“‘scattered’’) notes on 
methods of tunneling, drifting, stoping and 
timbering, on processes of ore treatment and 
mine management. The paragraphs already 
quoted are typical of the manner of treatment, 
varying from broad description to terse records 
of data, though the extracts here given do not 
show the scope and judgment of the author's 
observation. There is a considerable massing 
of facts and figures which evidently have been 
put in from the author’s extreme conscientious- 
ness. Yet it hardly seems probable that this 
volume will be remembered as a reference work 
where can be found the exact dimensions of 
dams, the number of strands of wire in certain 
transmission cables or notes on the horsepower 
required to drive certain machinery. However, 
the case adjusts itself easily; the reader who 
does not care for such things in such a book 
as this can easily skip them for the parts giving 
him more pleasure at less mental effort. 


There is a quite complete and deeply inter- 
esting description of one metallurgical process 
peculiarly Mexican, the patio amalgamation at 
the haciendas de beneficio. Here the poorer 
run of mine ores carrying less than two kilo- 
grams of silver are concentrated on vanners and 
canvas tables and the tailings go to the patio 
or court yard. The sludge in these open yards 
is allowed to thicken by evaporation, is treated 
to common salt, is mixed and aerated by the 
tramp'ing of horses or mules, is given certain 
amounts of copper sulphate, again trampled and 
then sprinkled with finely divided mercury and 
the amalgam finally collected. But to realize 
how it is done and with what picturesqueness— 
read the book. 

Thus far only the first part of the book has 
been mentioned—that on the Mexican travels. 
There is a smaller second part describing a trip 
across the San Juan mountains in southwestern 
Colorado and what of mining interest was seen 
about such famous mines as the “Revenue,” 
“Camp Bird” and “Smuggler-Union,” about 
Ouray, Telluride, Silverton and Gunnison. This 
part, as naturally would be expected, is more 
completely related to mining methods than the 
other part for the life and scenes in Colorado 
are less strange than in Mexico, and there is 
less of the picturesque; there are no dirty peons 


Gillette & Hill 


These well-known authors have just pro- 
duced a 700-page book entitled ‘Concrete 
Construction, Methods and Cost,”’ which no 
contractor, contractor’s superintendent or 
engineer should be without. The book does 
not go into the theory of design, or into the 
testing of cements, but it is the most com- 


prehensive treatise yet written on the 
economics of concrete and reinforced con- 
crete construction—the methods and cost. 


Send for table of contents and sample pages. 
Its price is $5 net, postpaid. 


The Myron C. Clark Pub. Co., oat 


about; none of those large-hatted, closely 
cloaked figures stalk across the scene at night 
fall, like bandits of the comic opera. 


COMPARATIVE TESTS OF CARBON, METALLIZED 
CARBON AND TANTALUM FILAMENT LAMPS 
By T. H. Amrine. Bulletin No. 19, University of 
Illinois Engineering Experiment Station. Urbana, IIl.: 
The University. Paper; 6 x 9 ins.; pp. 44; 32 illus 
trations in the text. 


A long series of tests and studies is reported, 
in this bulletin, on the old familiar carbon fila- 
ment electric lamp and on the newer “metal- 
lized” carbon and tantalum lamps. All the 
work described was carried out under such con- 
ditions that the results are directly comparable, 
and indicate the relative merits of the types 
studied. The studies of electrical and photo 
metric characteristics are shown largely by 
curves and diagrams, and the results obtained 
are largely confirmatory of present data, One 
result, however, is a little at variance with pres- 
ent belief, and the portion of the bulletin treating 
this will be studied with interest by electrical, 
engineers. In brief, it may be stated that lamps 
of all types when operated on a poorly regulated 
alternating-current circuit had a life 49 to 60% 
less than similar lamps on well-regulated, direct 
current circuits free from mechanical shocks 
or vibrations. Readers will be disappointed that 
the relative detrimental effects of increased fre- 
quency, voltage variation, and mechanical dis- 
turbance were not studied and that the tungsten 
lamp was not commercially available at the time 
of the studies. 


BULLETINS, U, GEOLOGICAL SURVEY.—George 
Smith, Director. Washington, D. C.: Pub. Doc. Pa- 
per; 5% x 9 ins. 

No. 332: Report of the United States Fuel-Testing 
Plant at St. Louis, Mo., Jan. 1, 1906, to June 30, 
1907. Joseph A. Holmes, In Charge. Pp. 290; num 
erous tables. 


The results of investigations presented in this 
bulletin show a continuation of the genera) 
study of the fuel resources of the United States 
and are an addition to figures published in 
earlier reports of the Geological Survey, thus 
making available all data derived up to June 36, 
1907. The work indicated is part of a plan to 
establish the real value of the various mineral 
fuel deposits and the most economical methods 
of utilization. 

The introductions to each branch of the test- 
ing work, written by the officer in charge, show- 
ing equipment, personnel, methods and general 
results are collected at the front. The detailed 
tabulations of data are then given, and through- 
out the coals are classified by states. The re 
sults of the various classes of tests are given 
in sub-groups, covering chemical analyses, steam 
ing tests, briquetting and producer gas tests, 
washing, coking and cupola tests. 
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U_S. COAST AND GHODETIC SURVEY.—Report of the 


Superintendent, Showing the Progress of the Work 
from July 1, 1906, to June 30, 1907. (O. H. Titt- 
mann, Supt.) Washington, D. C.: Pub. Doc. Cloth; 
 « 11% ins.; pp. 565; folding and other plates through 
text and in pocket. 

One of the minor troubles incident to such 
tremblings of the earth as shook up the western 
part of California on the morning of April 18, 
1906, is the readjustment of all permanent 
marks for land measurement. Compared to the 
damage to life and property wrought by the 
earthquake this is of small importance, but to 
the surveyor who has estab'ished bases, bench 
marks and triangulation points, from which all 
of his past and future work is standardized, the 
unnellability of these marks incident to the 
earthquake is a real source of trouble. No part 
of the work of the U. S. Coast and Geodetic 
Survey during the past year is, therefore, of 
more importance, to a local field at least, than 
the investigation into the changes in triangula- 
tion points over the territory shifted by the 
1906 earthquake, the records of which investiga- 
tion form the first part of this year’s annual 
report of the survey. The new surveys confirm 
the previous less rigid ones as to the general 
movement of the earth during the earthquake. 
It was found that points had moved parallel to 
the fault plane distances varying from almost 
zero to as much as 20 ft., taking opposite direc- 
tions on opposite sides of the plane. So far as 
the changes in elevation go the report says there 
were none of sufficient magnitude to be detected 
with certainty. New points have been estab- 
lished from which to base future work. 

In addition to this triangulation and the rou- 
tine matters of the office, the report contains a 
series of measurements on six base lines with 
invar and with steel tapes, to test the relative 
accuracy of the two, a description of a long wire 
drag with which the high points in rivers and 
harbors may be located and, finally, the regular 
annual statement of the year’s work in mag- 
netic observations and current and tide surveys. 
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THE PLAN OF THE CITY OF COLUMBUS.—Report 
Made to the Hon. Charles A. Bond, Mayor, to the 
Honorable Board of Public Service and to the Hon- 
orable City Council, by Austin W. Lord, Albert Kel- 
sey, Charles N. Lowrie, Charles Mulford Robinson 
and H. A. MeNeil, Plan Commission. (Columbus, 0.: 
The Commission.) Stiff paper; 9% x 12% ins.; pp. 
56; folding and other plates, and te xt illustrations, 


After a number of years of public agitation and 
some preliminary work by a Board of Trade com- 
mittee, the city authorities of Columbus appointed 
a committee to report on improving the general 
street plan of the city, enlarging its park facili- 
ties and making suggestions for a civic center. 
Of the members of the Commission named in the 
title, Messrs. Lord and Kelsey are architects, of 
New York and Philadelphia, respectively, Mr. 
Lowrie is a landscape architect, of New York, 
Mr. McNeil a sculptor, of New York, while Mr. 
Robinson, of Rochester, N. Y., styles himse'f a 
civic adviser. The report discusses the three 
main subjects already mentioned, and is accom- 
panied by a large number of handsome views, 
both local and foreign, to illustrate what nature 
has done and what man might do for Columbus, 
and what has been done in the way of city im- 
provement by man elseWhere. There are also 
some diagrams, and finally a comprehensive map 
of the city and vicinity, showing proposed new 
streets and parks. One of the main features of 
the report is a suggestion for grouping public 
bui'dings in a systematic and esthetic way 
around the present State Capitol. 


THE AMERICAN RAILWAY ASSOCIATION.—Proceed- 
ings, Apr. 22, 1908, to Oct. 24, 1906, inclusive. New 
York: The Association (W. F. Allen, Secretary, 24 
Park Place). Cloth; 8 x 11% ins.; pp. xxix. + 737; 
folding plates and text illustrations. o. 


In accord with the object of this association, 
which is “the discussion and recommendation of 
methods for the management and operation of 
American railways,” the work of its various com- 
mittees is epitomized in the Proceedings for the 
past three years. Among the more important 
subjects discussed are Per Diem Rules, Tank- 
Car Specifications, A Standard Train-Rule Code 
and The Determination of Physical and Educa- 
tional Qualifications of Employes. 


Publications Received. 


THE ANALYSIS AND GRADING OF CREOSOTES.—By 
Arthur L. Dean and Ernest Bateman, Experts. Cir- 
cular 112, Forest Service, U. 8. Department of Agri- 
culture. Gifford Pinchot, Forester. Washington, 
D. C.: Pub. Doc. Paper; 5% x 9 ins.; pp. 44; 28 
illustrations in the text. 

ASSOCIATION OF ONTARIO LAND SURVEYORS.—An- 
nual Report and Proceedings atthe 15th Annual Meet- 
ing since Incorporation, Held at Toronto, Feb. 26-28, 
1907. (Killaly Gamble, Secretary, Toronto, Canada.) 
Paper; 6 x 8% ins.; pp. 193; illustrated. 

BOARD OF GAS AND ELECTRIC LIGHT COMMIS- 
SIONERS (Massachusetts).—Annual Report for the 
Calendar Year 1907, including Tables from the An- 
nual Returns for the Year ending June 30, 1907. 
(Forrest E. Barker, Chairman.) Boston, Mass.: Pub. 
Doc, (No. 35). Paper; 5% x 9 ins.; pp. 263 + ccxvi. 

BOARD OF HEALTH OF THE STATE OF NEW JER- 
SEY.—Annual Report, 1907, and Annual Report of the 
Bureau of Vital Statistics. (Henry Mitchell, Secre- 
tary Board of Health.) Trenton, N. J.: Pub. Doc. 
Cloth; 5% x 9 ins.; pp. 432; diagrams and tables. 


BULLETINS, BUREAU OF THE CHINSUS.—S. N. D. 
North, Director. Washington, D. C.: Pub. Doc. 
Paper; 9 x 11% ins. 

No. 92: Census of Manufacturers: 1905. Chemicals 
and Allied Products. Pp. 124. 

No. 94: Statistics of Employees, Executive Civil Ser- 
vice of the United States, 1907. Pp. 164; nine dia- 
grams. 

BULLETINS, U. 8. GEOLOGICAL SURVEY.—George 
Otis Smith, Director. Washington, D. C.: Pub. Doc. 
Paper; 5% x 9 ins. 

No. 333: Coal-Mine Accidents: Their Causes and Pre- 
vention. A Preliminary Statistical Report. By Clar- 
ence Hall and Walter O. Snelling. With Introduction 
by Joseph A. Holmes, In Charge of Technologic 
Branch. Pp. 21. 

COMMISSIONER OF HIGHWAYS FOR THE STATE OF 
MAINE.—Annual Report for the Year 1907. (Paul 
D. Sargent, Commissioner.) Augusta, Me.: Pub. 
Doc. Cloth; 5% x 9% ins.; pp. 124 + 102. 


COMMITTEE ON BLECTROLYSIS, AMERICAN GAS 
iNSTITUTE.—Conchisions of Committee and Reprints 
of Papers. By Albert F. Ganz, Professor of Elec- 
trical Engineering at the Stevens Institute of Tech- 
nology, Consulting Electrical Engineer to the Com- 
mittee. Stiff paper; 6 x 9 ins.; pp. 35; eight illus- 
trations in the text. 


CONCRETE CONSTRUCTION.—Methods and Cost. By 
Halbert P. Gillette, M. Am. Soc. C. E., M. Am. Inst. 
M. E., Managing Editor, Engineering-Contracting, 
and Charles S. Hill, C. E., Associate Editor, Bngi- 
neering-Contracting. New York and Chicago: The 
Myron C. Clark Publishing Co. Cloth; 6 x 9% ins.; 
Bp: 690; 306 illustrations in the text and 37 tables. 
net. 


EFFECT OF LOW TEMPERATURE ON BACTERIA 
IN ICE.—By John C. Sparks. (Reprinted from ‘‘Ice 
and Refrigeration’ for April, 1908.) Paper; 9% x 
13% ins.; pp. 3. 


EMPLOYERS’ LIABILITY IN UNITED STATES.—FOR- 
EIGN WORKMEN’S COMPENSATION ACTS.—Bul- 
letin of the Bureau of Labor, No. 74, January, 1908. 
Washington, D. C.: Pub. Doc. Paper; 5% x 9 ins.; 
pp. 289. 


FIRST COURSE IN CALCULUS.—By E. J. Townsend, 
Ph. D., Professor of Mathematics, University of Illi- 
nois, and G. A. Goodenough, M. E., Associate Pro- 
fessor of Mechanical Engineering, University of Illi- 
nois. New York: Henry Holt & Co. Cloth; 6 x 9% 
ins.; pp. 466; 150 figures in the text. $2.50. 


INTRODUCTION TO METALLOGRAPHY.—By Paul 
Goerens, Docent in Physical Metallurgy at the Royal 
Technical High School, Aachen. Translated by Fred. 
Ibbotson, A. R. C. Se. L, Lecturer in Metallurgy, The 
University, Sheffield. London and New York: Long- 
mans, Green & Co. Cloth; 4% x 9 ins.; pp. 214; 158 
illustrations in the text. $2. net. 


MACHINE DESIGN, AND DRAWING. 
—A Text-Book for the Use of Young Engineers. By 
Henry J. Spooner, M. Inst. M. E., Assoc. M. Inst. 
Cc. E., Director and Professor of Mechanical and 
Civil Engineering in the Polytechnic School of En- 
gineering, Regent St., London, Author of “The Ele- 
ments of Geometrical Drawing,’’ etc. —e New 
York and Bombay: oneness. Green & Co., ‘Cloth; 
5% x 8% ins.; pp. 691; A mes 1,433 text illustra- 
tions and 86 tables. $3.50 


FOR EARTHWORK COMPUTATIONS.—By 
C. W. Crockett, Professor of Mathematics and As- 
tronomy, Rensselaer Polytechnic Institute. New 
York: John Wiley & Sons. London, England: Chap- 
man & Hall, Ltd. Cloth; 5% x 9% ins.; pp. 114; 90 
figures in the text. $1.50, net; English price, 6s. 64., 
net. 


NEW JERSEY SANITARY ASSOCIATION.—Proceedings 
of the 23d Annual Meeting, Held Oct. 1 and 2, 1907, 
in the Marlboro-Blenheim Hotel, Atlantic City, N. J. 
(James A. Exton, M. D., Secretary, Arlington, N. J.) 
Paper; 5% x 9 ins.; pp. 61. 


NEW YORK CITY’S DEPARTMENT OF FINANCE.— 
Part I.: Report on Present Methods, with Sugges- 
tions for Reorganization. Submitted to the Hon. 
Herman A. Metz, Comptroller, by the Bureau of 
Municipal Research. (New York: Department of 
Finance.) Stiff paper; 74% x 10% ins.; pp. 254; three 
folding charts. 


THE OFFICIAL YEAR BOOK OF NHW SOUTH 
WALES, 1905-6.—H. C. L. Anderson, Director, In- 
telligence Department and Bureau of Statistics. Syd- 
ney, New South Wales: Pub. Doc. Boards; 6 x 10 
ins.; pp. 817; numerous plates and one folding map. 


POWER GAS PRODUCERS.—Their Design and Applica- 
tion. By Philip W. Robson, of the National Gas 
Engine Co., Ltd. London, England: Edward Arnold. 
Cloth; 5% x 8% ins.; pp. 247; 105 illustrations, mostly 
in the text, and 31 tables. $3, net. 


PROGRESS REPORTS OF EXPERIMENTS WITH DUST 
PREVENTIVES.—Circular No. 89, Office of Public 
Roads, U. S. Department of Agriculture. Logan 
Waller Page, Director. Washington, D. C.: Pub. 
Doc. Paper; 5% x 9 ins.; pp. 


REFRIGERATION.—An Elementary 1, 
Wemyss Anderson, M. Inst. C. E. 
London and York: Longman: 
Cloth; 5% x ins.; pp. 242; 87 ill, 
in the text. Se net. 

SCIENTIFIC AMERICAN INDEX OF 
ERS.—New York: Munn & Co. Pa; 
pp. 55. Sent free on request. 

SECONDARY STRESSES IN BRIDGE 
Cc. R. Grimm, M. Am. Soc. C. E. 
Wiley & Sons. London, England: « 
Ltd. Cloth; 5% x 9% ins.; pp. 140 
in the text and 15 tables. 2.00; E 
6d., net. 

SIMPLE MINE ACCOUNTING.—By Day 
pert Mine Accountant. New York: 
Co. Cloth; 6 x 9% ins.; pp. 68. $1 

STATE HIGHWAY CONSTRUCTION 
Second Report, for the Period from 
Jan. 1, 1908 By Walter Wilson C 
gineer (Division of Highways). Spe 
Vol. VIII., Part I, Maryland Geologi 
Survey; Wm. Bullock Clark, State G 
more, Md.: Pub. Doc. Paper: 7 
eight plates. 


STATIONARY ENGINEERING.—A Refe: 
Work Written Expressly for Stati 
and Firemen; also Mechanical Eng 
ing Engineers, Electrical Engineers, | 
Schools. By Joseph G. Branch, M. A 
Author “Heat and Light from Muni: 
Waste,’’ etc. In Three Volumes. 
York: Rand, McNally & Co. Cloth 
$2.50 per volume; $7 for complete se: 

Vol I.: Steam Boilers and Attachments 
illustrations in the text and 11 tables 
Vol. II.: Heating, Steam Engines, a lectricity 
Pp. 373; 124 illustrations in the text « O tables. 
Vol. IL: Elevators, Mechanical Ref: 7 
Steam Turbines. Pp. 273; 70 illustr 
text and 15 tables. 


STBAM-ELECTRIC POWER PLANTS 


tion and 
S in the 


Practical 


Treatise on the Design of Central Light and Power 
Stations and Their Economical Construction ang 
Operation. By Frank Koester, Assoc. M Am, Inst 
E. E., Consulting and Designing Engineer. Ney 
York: D. Van Nostrand Co. Cloth; 7, « 10% ins 
pp. 455; folding and other plates, and numerous tert 


illustrations. $5, net. 
SUMMARY OF COMMONWEALTH STATISTICS op 
TRANSPORT AND COMMUNICATION —For | the 
Years 1901 to 1906. Bulletin No. 1, Transport ang 
Communication, Commonwealth Bureau of Census 
and Statistics. Published under the Authority of 
the Minister of Home Affairs, by G. H. Knibbs, Com. 
monwealth Statistician. Melbourne, Australia: Pub 
Doc. Paper; 8 x 13 ins.; pp. 26. 
SURVEY OF NORTHERN AND NORTHWESTERN 
LAKBS.—Bulletin No. 18, Corps of Engineers, 8 
War Department. To Supplement the Information 
Given upon the Charts of the Great Lakes, = 
Issued with those Charts. Detroit, Mich: a 
Lake Survey Office. Paper; 7% x 10 ins.; 389 
two folding tables. 
THERMODYNAMICS OF TECHNICAL — GAS-RE- 
ACTIONS.—Seven Lectures. By Dr. F. Haber, 0 
Professor at the Technische Hochschule, Carlsrube 
Translated by Arthur B. Lamb, Director of the Have- 
meyer Chemical Laboratory, New York University 
New York City. London, New York and Bombay 
Longmans, Green & Co. Cloth; 5% x 9 ins.; pp. 36 
20 illustrations in the text. $3, net. 
TRANSPORTATION BY WATER: 1906.—Unitcd States 
Bulletin 91, Bureau of the Census. S. N. D. North 
Director. Washington, D. C.: Pub. lo Paper 
9 x 11% ins.; pp. 57; 8 diagrams and 65 tables. 
A TREATISE ON THE PRINCIPLES AND PRACTICE 
OF HARBOR ENGINEDRING.—By bBrysson Cun- 
ningham, Author of ‘‘Dock Engineering,’ etc. Lon- 
don, England: Charles Griffin & Co., Ltd. Phila- 
delphia, Pa.:. J. B. Lippincott Co. Cloth: 64 x 94 
es PP. 283; 248 illustrations, mostly in the text 
TUNNEL — STOREBELT OG BELTFORBINDEL- 
SERNB.—By Heinrich Ohrt. Copenhagen, Denmark: 
The Author (Vesterbrogade 116'). Paper; 84 x ll 
ins.; pp. 12; five illustrations in the text 
TYPHOID FEVER.—Its Causation, Transmission and 
Prevention. By George C. Whipple, Consulting En- 
gineer. With an Introductory Essay by William T 
Sedgwick, Professor of Biology, Massachusetts In- 
stitute of Technology. New York: Jolin Wiley & 
Sons. London, England: Chapman & Hall, Ltd 
Cloth; 5% x 8 ins.; pp. xxxvi. + 407; folding plates 
ao text illustrations. $3, net; English price, 12s. 
net. 


THE USE OF THB SPLIT-LOG DRAG ON EARTH 
ROADS.—By D. Ward King. Farmers’ Bulletin 321 
vU. Department of Agriculture (Logan Waller 
Page, Dissotes). Washington, D. C.: Pub. Doe 
Paper; 5% x 9 ins.; pp. 14; five illustrations in the 
text. 


WATER-SUPPLY AND IRRIGATION PAPpRS, U. § 
GEOLOGICAL SURVEY.—George Otis Smith, Diree- 
tor. Washington, D. C.: Pub. Doc. Paper; 5% * 
9 ins. 

No. 212: Surface Water Supply of the Groat Basi 
Drainage, 1906. E. C. La Rue, Thomas (irieve, Jr. 
and Henry Thurtell, District Hydrograpters. 
98; two plates and two text figures. ' 

No. 213: The Surface Water Supply of California, 
1906. With a Section on Ground Water Levels 1 
Southern California. (Great Basin and 1!’ ific Ocean 
Drainages in California and Lower Colcrsdo River 
Drainage.) W. B. Clapp, District Hydroxrapher, 
cooperation with California State Boar’ of 
iners. Pp. 219; four plates and two tex’ figures. 

No. 214: Surface Water Supply of the 
Coast Drainage, 1906. J. C. Stevens, Robert Fol 
lansbee, and E. C. La Rue. Work in Oreson done 0 
cooperation with the State Engineer. Py). “>: three 
plates and two text figures. 


No. 215: Geology and Water Resources ©! * pee 
of the Missouri River Valley in North «stern ¥" 
braska. By G. E. Condra. Pp. 59; 11 ylstes 6 
pocket). 


No. 217: Water Resources of Beaver 
By Willis T Lee. Pp. 57; one plate, tv» ‘text 
ures and numerous tables. 
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